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* LEHOU@H the Disana provision for research 
and development in 1955-56 set fẹrth in th 
Statement on Defence 1955 is about the same aq 
1954-55, ~ very fhagnitude of that expenditure— 
some £837" million gross—quite apart from the 
demands that the programme makes on the scientific 
and technichl man-power of Britain, at the least 
prompts the question whether this effort is in balance 
with other equally essential demands on the nation’s 
resources of man-power and materials, as well as of 
finance. The demands of defence must be considered. 


- along with those of the programme for nuclear power _ 


- and of the proposals for the modernization of railways 
and roads which have also recently been laid before 
Parliament. Even where no secrecy considerations 
enter, it is not easy to obtain a clear picture: defence 
research and civil research are closely interlocked in 
-many fields in addition to that of nuclear energy, and 
the task of striking a sound balance is far from easy, 
no matter how closely the Advisory Council for 
Scientific Policy and the Defence Research Policy 
Committee are co-operating. 

The nation’s scientific and technical resources will 
undoubtedly be stretched to the lmit to meet the 
demands made upon them by the proposals laid before 
Parliament this session; there will certainly be no 
room for overlapping of effort or’waste of resources. 

TIt will È nfperative to see that the structure of the 
nation’s research organization is efficient and effective, 

Y that it is competent to secure prompt action to 
redress any weakness that threatens at short term 
or long range to endanger the national effort. The 
shortage of science teachers and the position of 
technical education might be cited as two examples, 
particularly as they illustrate how any adequate 
survey must take account not simply of economic 
resources, industrial and academic research, but also 
Ror the conditions which determine the appropriate 
flow of recruits, at all levels where they are required, 
ki industry and to the university departments, as 
= well.as to government departments and the Services. 

Nor can there be any room for organizations or 

institutions that are no longer giving full value to 
+ the natin, or that are fulfilling functions which 

would now be more effectively served in other ways. 
It has been apparent from the number of Parlia- 
mentary questions in recent months that the House 
2,0f Commonsghas been particularly vigilant in respect 
Moe the Departnfent of Scientific and Industrial 
i Research, while the debates last year on the Develop- 
tment of Inventions Bill clarified considerably the 
e:functions of the National Research Development 
mOorporation. Parliament was satisfied ın these 
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Meprevent overlapping in the development of inventions 
wbetween the research associations and govern- 


Corporation’ s borrowing powers for a further five 
4 years would not lead to competition between the 
.Corporation and industry or other government 
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dena beds but enable the Corppration to. .pfomote 
research and devzlopment where it was needed, and 
wag otherwise unlikely- tg be undertaken. The 
Corporation’s functions were also explained in & 
number of addresses last year, notably by the Earl 
of Halsbury to tae. Royal Society of Arts. 

Nevertheless, <he Corporation has done well te 
devote the major part of its fifth annual report* to a 
general stocktaking of the Corporation’s functions and 
its position in ths.national economy in the light of 
its first five years work (see also Nature, March 26, 
p. 541). The review leaves little doubt as to the value 
of the Corporation, even if its real functions are more 
limited than was originally supposed, or at the time 
when Sir Henry Tizard gave his Messel Memorial 
Lecture in 1952. When the Corporation was formed, 
it was thought that a single organization for dealing 
with the exploitation of discoveries or mventions 
made in’ government departments or in semi-official 
research organizstions would offer real advantages. 
It was also’ believed that the existence of a public 
body which could assume the responsibility for 
effecting ‘liaison between centres of learning and 
research on one’ hand, and industry on the other, 
would meet a real need and enable science to be 
apphed to industry and agriculture at an accelerated 
rate. Thirdly, it was believed in some quarters that 
full exploitation of the inventive talent of Britain 
was in part frustrated by lack of support for inventors, 
particularly amsteur inventors without industrjal 
connexions. 

It is this thirc expectation that appears to have 
been falsified. The Corporation’s five years experience 
has not shown that a multiplicity of meritorious 
private inventors stand in need of public assistance. 
One or two good inventions from private sources 
receive its suppcrt each year, and the Corporation 
may be right in regarding as justified the work 
involved in assessing the mfrits of such inventions 
and the money expended on their development. 
Outside the field of light engineering and instrument 
manufacture, it concludes, the isolated individual 
rarely appears to have any serious contribution fo~ 
make to the advancement of technology. ° 

The absence ofmeritorious proposals in the van 
fields of physics. chemistry, biology, médicine*an 
the non-mechanical branches of the engineering 
sciences could ecually, however, be due to industry 
being quicker tc recognize promising ideas and to 
outside financial agsistance for the private inventor : 
being more easily available than was supposed after 
the War. Certainly the Corporation’s reporte ‘afford 
no support for fears that industry is relying on 
government bodizs for development in matters where 
the initiative should lie with ndustry itself. Too much” 
may have been expected of the Corpora+ion in some 
directions, andeeygally some of the fegrs enteSained 
have proyed grs ess. The Corporatiqn has 


* National Research Development Corporation Report and State- 
ment of Accounts for the year lst July, 1953, to 30tha une, 1354. 
Pp. 20. (London: HM. Stationery cep 1955 ) Od. net. 
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‘experienced no difficulty in obtaining figst-class 
opinion on. tke technival merits of any 
coming hefore«it, and where such opinions havé been 
favoufable, it has gccepted its obligation to act upon 
them. Moreover, in agreement with its advisers, it 
has made small beginnings in untried fields and has 
in consequence spent much less than was originally 
provided to finance its activities. 

The demonstrable field for the Corporation’s 

«activities les in the development of government 
inventions and those made by other public research 
bodies. The Corporation believes that the needs of 
this group have largely been met. The Corporation 
is now administering on commercial lines some 
thousands of British and foreign patents and patent 
applications, and these patent rights are beginning 
to earn revenue which should rise slowly but steadily 
with the years. 

A major difficulty encountered by the Corporation 
has been to decide whether a proposal before it should 
be viewed as research having for its object the 
making of a new invention, or as research having for 
its object the development of an invention already 
made. Such difficulties tended to arise wherever 
joint enterprises between the Corporation and the 
public research establishments were contemplated. 
The wider powers given in this respect by the 
Development of Inventions Act, 1954, have removed 
this uncertainty, and while it is unlikely that many 
new projects will be called into existence, it will be 
easier in future for the Corporation to decide whether 
& given project falls inside or outside its statutory 
functions. Y 

The Corporation has also m ENA @ major 
difficulty through the injunction to entrust the 
exploitation of inventions “to persons engaged in the 
industry concerned”, an injunction which does not 
extend to development. The Corporation may, for 
example, place a development contract with a firm 
not in the industry ; but a licence for manufacture, 
special circumstances apart, may only be given 
within the industry. A development contract thus 
placed tends on one hand to bring a contract into 
the industry and to create a “special circumstance” 
in the special knowledge and skill acquired by the 

“contractor. Moreover, the more novel an invention is, 
the less obvious it is which of various industries can 

irly claim to be the industry most concerned. The 

ANS oi has taken the view that it is required to 
avoid introducing unfairly competitive elements into 
a recognized industrial pattern ; but not, where no 
clearly defined pattern exists, to avoid all initiative 

: fot fear of changes which profpund novelty must 
introduce. 

`The Corporation is not a trading concern, although 
since an isolated development contract unrelated to 
sufficient initial orders to test the market has proved 

“an inadequate means og securing its aims, the Cor- 

poration hes som8times found it essential, with the 

apprdtel of the Board of Trade,gto give contractors 
sufficient initial orders to en fem to undertake 
production. This has been dons notably with tht 
aleotronre digital cogipwtors, for which the Corporation 
has undgrwnittei?,both develépmerit and initial stages 
= €- e e s 
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of production. Apart, however, from any profits 
derived from the Corporation’s initial inteyest in 
commercial manufacture and, sales thus ynder- 
written, its only assets are the patent eights in the 
Inventionsgwhich it runs, and under Which it ‘grants 
icences in consideration of royalty payments. These 
are wasting assets with a useful dife of sixteen yoars, 
and it is probable that a further five Wars will be 
required before the Corporation’s financial prospects 
can be reasonably assessed. ° f 


| 
* of 


Despite this caution, the Corporation is convinced +- 
that its work serves @ useful purpose at a relatively -~4 
modest cost. The report points out that industry is 
less homogeneous and continuous than is frequently 
supposed. This probably provides the Corporation ” 


with its greatest opportunity, next to the exploitation 
of government inventions, by establishing com- 
munications between two parties to a discovery “a 
which affects them both, as happened when the 
Medical Research Council discovered that waste sisal 
juice was & relatively copious source of hecogenin, & 
pogsible starting point for the synthesis of steroid 
hormones such as cortisone. There were no pre- 
existing lines of communication between the sisal 
plantations of the tropics and the pharmaceutical 
industry of Great Britain, and no means by which 
the former could ascertain whether the latter would, 
in fact, wish to use hecogenin, while the latter had 
no hecogenin for experiment and thereby to establish 
& price which it could offer. The Corporation com- 
missioned a pilot plant in Kenya, undeawrete a full 
scale plant to be erected on a sisal plantation in 
Tanganyika, contracted for the output and placed a 
development contract for’ the refining process before 
firms in the pharmaceutical industry had given any 
clear indication that hecogenin would be wanted. 

That within two and a half years of the Medical 
Research Council’s discovery a British firm has been 
enabled to begin small-scale production of cortisone 
in the United Kingdom based on hecogenin produced 
in Kast Africa and the West Indies may well seem 
sufficient justification for the existence of the Cor- 
poration. The argument that there is a special service 
to be rendered to the community in this context is — 
not invalidated by the fact that the original expecta- 
tions in regard to cortisone have been disappointing. 
The urgency was there, and the*clinical vajue could 
not be established - until sufficient supplies were 
available for trials on an adequate scale. ° 

This example sufficiently indicates the importance 
of the work of the National Research Development da 
Corporation becoming widely known. ə survey of 
the relations between industry and science in the 
Greater Manchester area made by the Manchester 
Joint Research Council left the impression that the 
Corporation was not yet sufficiently widely known 
to play effectively the part it was created to fulfil. ~s 
The Corporation’s expenditure, even its consolidated 
balance sheet, looks trifling compared with the z 
national expenditure of approaching £200 million on 
civil research and development and of £837 million 
on defence production and research; but it is none 
the less essential that full use should be made of the 
Corporation’s services wherever appropriate. 
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' That is, of course; one seit aspect of, the 
broad: problem of securing the widest dissemination 
of knowledge and the effective utilization of research 
results by industry. It may be recalled that the last 
annual report from the Advisory Council fer Scientific 
and Industrial Research weferred particularly to thq 
relations of the Corporation with the research 
association’s Some research associations are already 
using the Corporation as the normal agent for the 
development of inventiofis. Others, such as the 
cotton industry, the coal utilization and the electrical 
and allied industries research associations have 
adopted the policy of forming analogous companies 
4o take over their inventions and discoveries for 
development on a business basis. Such a system has 
the advantage of relieving a director of research and 
his staff of responsibilities which may be outside their 


, normal training and experience, and transferring 


them to a board of directors and management 
experienced in the financial and economic problems 
involved in development. It presupposes, however, 
that a board and management of the requisite 
experience and sound judgment can be found, and it 
also ignores the possibility that development prob- 
lems, while onerous, may not be without value in 
widening the outlook and experience of a director of 
research and his staff and consolidating his judgment 
in the selection of problems for research. 

The real lesson to be drawn from this quinquennial 
review of the work of the National Research Develop- 
ment C@rpamation’s work, and the reason for dis- 
cussing it at length, are the demonstration the review 
affords of the value of a critical and constructive 
review of all aspects of the nation’s research effort at 
a time when it is being kept at full stretch. Only by 
such means can we be sure of eliminating inefficiency 
or waste, and of making the necessary adjustments 
when one function becomes obsolete or is better 
served by other means. That is particularly true 
when the functions of an organization appear to be 
changing, as, for example, with the research organ- 
izations, the educational functions of which have since 
_the War come to assume much greater importance, 
both from the point of view of introducing new ideas 
and new knowledge to industry and of training 
_ technical and scientific staff. 

For thgs reason afone it is reassuring to learn that 
special suuveys of the resources, programmes and 
facilities of the research associations are proceeding, 
though it would clearly be unreasonable to expect 
effort to be expended on more than one or two such 
y one time. Nevertheless, there is some 

reason for believing that direction at a higher level 
_is not so clear or so far-sighted as is desirable. This 
t could be sensed in the last annual report of the 
' Department of Scientific and Industrial Research, 
and in the meagreness with which the office of the 
Lord President of the Council is staffed, as well as in 
į the continued absence of a direct spokesman for the 
Lord President in the House of Commons. 

It is still more apparent from the reply given by 
‘Mr. J. R. Bevins, Parliamentary Secretary to the 

Ministry of Works, on behalf of the Lord President, 
es questioned about the cutting down of oper- 


ationals reseatcl >y the Building Research Station’ 


- Ihe Gbvernment believes that productivity in the 


building industry has incredsed by bout ten per) 
cent th the past four or five yegrs, arid that oper- 
ational research in the industry is’ now not 80 

ne@essary. This rmply will Jeave the ordinary citizen 
unconvinced. There is no need to look far for 
evidence that, whatever the «general increasa in’ 
productivity since-1950-51, it has not been general 

throughout the industry, and it does not balance the 

loss of efficiency since 1939. The industry compares 

badly in this resp2ct with some other industries, and 

is notoriously backward in adopting the new tech- 

niques, materials and practices which the work of 

the Building Research Station and other advances in 

scientific knowledze have put at its disposal. 

We are thus concerned with something more than | 
the climate of opinion to which Lord Salisbury | 
referred in the speech read in his absence by Mr. 
Selwyn Lloyd at she annual luncheon of the Parlia- 
mentary and Scientific Committee. That Committee 
could well help, as Lord Salisbury suggested, to 
create an outlook more favourable to the utilization 
of science in mdustry, and the wider employment of 
scientists and tecanologists in managerial positions. 
It could also help with the task of securing a wider 
dissemination of the knowledge of technical develop- 
ments and the results of scientific research, as well 
as in securing a continuous and practical approach 
to the problem o overcoming the human obstacles 
to innovation at all levels. But the Committee’s first 
task, and one which no other body could so effectively 
discharge, may well be to see that the Government 
keeps constantly in mind the necessity of seeing, not 
merely that adecuate resources are available for j 
scientific and industrial research and development, 
but also that the organization by which these | 
resources are acCministered and co-ordinated is 
appropriate and adequate to its purpose, used with 
energy and vision and intelligence and continuously 
reviewed in the light of changing national needs. It 
should at least see that the rfght questions are asked “ 
about the distribution of Britain’s research effort, 
about its organization and financing as from public 
and private sources and about the recruitment of 
trained man-power and the supplies of equipment and. 
material. More than most other bodies, it bes the 
status to ensure that reasonable answers to apt 
questions are forthcoming from the Government. 
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Bower-Birds 

Their Displays ani Brodne Cycles—a Profimafhary 
Statement. By Er. A. J. Marshall. Pp. x+208+ 
27 plates. (Oxfcrd: Clarendon Press; London : : 
Oxford University Press, 1964.) 30s. net. 


pE: MARSHALL has been studying the biqlogy 
of the béwexpirds, both in the-field dnd the 
laboratory, for the: twenty years, and has pub- 

ed & number of-papers upon the subject from tithe 
to time during thas period. Le thjs volyme Fe collecés 
together the accuntulatél results of hts own researches, 
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together with everything that is known from other 
sources about the lives of the bower-bird§. + The 
result is an adrhirable book which the author modestly" 
calls ‘a. prelifninary statement” and a “basis for 
further reseàrch” eand which forms a valuable con- 
tribution to scientific ornithology. 

The bower-birds, which with the cat-birds fprm 
the family Ptilonorhynchidae, are passerine birds of 
moderate size confined to Australia and New Gumea ; 
they have long been known to build display grounds 
and to decorate them with various brightly coloured 
or otherwise conspicuous objects. The bower 1s 
built on the ground and has no direct connexion with 
the nest, which is made in a tree, often at a con- 
siderable distance. Some species even paint their 
bowers with fruit-pulp, wet charcoal, or comminuted 
dry grass mixed with saliva, and one species makes a 
‘paint brush’ to help it apply the decoration. The 
bower of another species, decorated with livmg 
orchids, may reach a height of nine feet; and a 
gardener bower-bird of New Gumea builds a hut and 
plants a meadow of moss before 1+ which 1s decorated 
with coloured fruits, flowers and fungi. On the 
display ground of the spotted bower-bird of Aus- 
tralia, coms, jewellery, car keys and other decorations 
stolén from human habitations are sometimes found. 
Most of the species are strikingly skilful vocal mimics 
of other birds, and their noisy and spectacular 
displays often take place outside the breeding season. 

In the literature that has grown up about the 
activities of the bower-birds, it has become accepted 
that the motive for making and using bowers is a 
consciously esthetic one, that sexual motivation has 
little or no part in bower-building and the associated 
phenomena, and that the birds ‘play’ at playgrounds 
rather than display. The author shows that such 
ideas are no more than anthropomorphic nonsense, 
and that apart from purely descriptive matter little 
that has been written about the behaviour of the 
birds can withstand critical inquiry. As a result of 
his histophysiological studies, Dr. Marshall shows 
that “these complex and remarkable phenomena are 
probably expressions of innate behaviour patterns 
that are annually brought into play by the secretion 
of sex hormones during the period of pre-nuptial 
testis modification, which begins at approximately 
the same time each year, except in birds that inhabit 
dry areas of spasmodic and uncertain rainfall... . 
The display, which may continue for months, attracts 
and retains the -female’s mterest,, keeps off rivals, 
and helps synchronise the male and female repro- 
ductive processgs until, when the environment 
becomes seasonally appropriate for nesting and the 
rearing of young, fertilization occurs and the female 
~zoes off fo build her nest and to rear her young 
without mascitline assistance”. 

In his chapter on the evolution of bower-buiding, 
the author points out that sexual display 1s universal 
throughout the class of birds, and that display- 
grounds are used by many species, as, for example, 
the black-cock and the ruff. He suggests that the 
extzaosdinarily elaborate display grounds of the 
bower-birds are no more than a special and very 
interesting case of this widely spréad phenomenon, 
= m.which the similaritieg are examples of convergent 

evolution. Even within the family Ptilonorhynchidae 

theedgvelopment of display mechani has evolved 
` independently in the bower bg arf the cat-birds, 
| and the similarities are the 48st of convergence. , 
"The aythor devotes separate chapters to descmbing 
all that ‘is known ef @ch species of the family, but 
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gives more space to the satin bower-bird than the 
others, for this 1s the species which has: been most 
available to him for experimental, work. His ‘book is 
of great value in correlating field observatiofi with 
histophysiological work in the laboratdéty, and is a > 
splendid axample of the best modern trend.m the 
There are numerous 
L. HARRISON -MATTHEWS 
Pa 
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excellent ulustrations. 
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A STUDY IN PALEONTOLOGY }- 


é 
Life of the Past l 
An. Introduction to Paleontology. By George Gaylord | 
Simpson. Pp. x1i-+198.-.(New Haven, Conn.: Yale | 
Univetsity Press; London: Oxford University Press, | 
1953.) 4 dollars. Ae 2 l 


NY work from the-pen of'Prof. George Gaylord 4 

Simpson merits attention, whether it be geo- 
graphical, statistical or paleontological. He is so 
much at home in so many fields and in so many 
languages that one may at times be apt to forget 
that his descriptive paleontological work is unsur- 
passed. By that I mean to imply that he sees both 
the wood and the trees and he never forgets the 
implications of either. 

This present volume is perhaps the least serious of 
his recent writings. He has lately managed to survey 
evolution in @ way that would have given most 
authors the right to a pause in thei labours, so 
presumably this might be expected to be a classic, 
though a lesser classic. Instead of this, I venture to 
suggest that it is one of the most im@port@®nt palæ 
ontological works that has appeared for some time, 
because ıb contains precisely what the student should 
bear ın mind when he approaches the study of the 
past forms of life. It may be well and astomshing 
that one take the shell or a bone of a long-gone 
animal and tell its name and its age. It could be 
impressive if one were able to do this with a great 
number of fossils, and it would yet be possible for 
such a geological exhibitionist to have very little idea 
of the circumstances of the past. 

To understand the true nature of a specimen, one 
must realize the age in which it was placed; the 
geography of the time; its animal and plant com- 
petitors; the whole to be seen against the back- 
ground of 1ts predecessors and successors and on thi 
scale of time. i 

This is more or less what Simpson does here. 
Using the ample resources of the United States for 
most of his examples, he discusses the evidence on 
the ground and proceeds to explain how the evidence 
got theré. Step by step he describes the recon- 
struction of the once-living animal from its shell or 
skeleton, and builds up the communiti¢s in which it' 
lived. It is then easy to discuss the evidence that 
collections of fossils give as to the geological and 
zoological nature of the past. Knowing how an 
animal is constructed and the place where it was* 
adapted to live enables one to derive a good idea not 
only of its complete anatomy but also of its physio- 
logy and therefore of its degree of adaptability. 

With this kind of information one can speculate 
not only on the diversity of life but on its essential 
ability to diversify. 

This leads naturally to the discussion of organic 
change and the theories of evolution ; but the whole 
is done in comparatively direct and simple language 
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and with a wealth of reference to mteresting observa- 
tions and discoveries that the author has made. eFor 
those Wh demand, something more for the examina- 
tiore table, there 18 a short appendix of the forms vf 
life arranged? systematically. There are also a list of 
books suggested for further reading and a good index. 
Indeed, the only thing owe can complain about ar 
the illustrations, which are unnecessarily sketch 
and crude for a book that 1s otherwise produced on 
a standard commensurate with its price. 

: m W. E. SWINTON 
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i OBITUARIES OF. THE PILTDOWN 
i REMAINS . 


Further Contributions: 2to-Sshe ‘Solution of the 
Piltdown Problem gee 


Bulletin of the British Museutd (Natural History) : 
Geology, Vol. 2, No. 6 (1955). 


The Piltdown Forgery 
By Dr. J. 8S. Weiner. Pp. xii+214+8 plates. 
(London: Oxford University Press, 1955.) 12s. 6d. net. 


HE Piltdown saga has now been concluded. 
The British Museum (Natural History) has 
brought together under the title “Further Contri- 
butions to the Solution of the Pultdown Problem” in 
its Bulletin (Vol. 2, No. 6) the views of a large number 
of specialists who have described ther work on the 


specrmens-—work which has resulted m demonstrating ` 


without any doubt that the whole thing was a hoax. 
& this is an unportant publication, as we have here, 
clearly Set @ut, the methods now at our disposal to 
check discoveries, and are shown how they demon- 
strate that the Piltdown finds were not genuine. These 
methods have to some extent been perfected as a result 
of the Piltdown re-investigation, and to that extent 
the ‘hoax’ has been useful. The late Sir Arthur Smith 
Woodward had not these methods of study at his 
disposal and therefore cannot be blamed for having 
failed to-spot the imposition. Unfortunately, he had 
casts made almost at once, which were mainly used 
by savants when studying the specimens. No cast, 
however well made, can give the minute scratches 
such as those which in the case of the teeth were of 
great significance. I was a youngster at the time and 
never a ‘bone’ man; but I was one of a not too 


*-numerous band who was allowed to handle the 
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originals m Smith Woodward’s room at the Museum 
soon after they had been presented at a meeting of 
the Gé@ological Society. But even if I had had 
the knowledge to judge the matter, it would not 
have occurred to me to question their authen- 
ticity. 

Dr. J. 8. Weiner’s book, “The Piltdown Forgery”, 
deals rath@r with the many personalities in the case. 
For this reason it will have a very popular appeal. 
It is exceedingly well written and gives one a vivid 
picture of the group of keen amateurs, most of them 
friends of old Ben Harrison, of Eolithic fame, who 
were concerned at the time with Sussex geology and 
archeology. We are led relentlessly to one con- 
clusion, which, though it can never- be absolutely 
proved, is the only one which fits the facts. The 
story unfolds with the discovery of Piltdown I, ard 
we find not a few of the local amateurs a little 
suspicious that all is not as presented. We now have 
evidence for staining of specimens ; 
‘happy’ find of Piltdown IT which was to clinch the’ 
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matter. There was even more in the background 
whieh ever appeared until much later. . 


pe: - Tt all reads like a novel, and I have ho intention of 
spoilt 


ug 1b for others by saymg more. «I is ẹ book to 
be. read; With interest and profit. Such ‘a hoa now- 
adays is*impossible; but it was one- actually per- 


peiyated ‘and it was a great success. 


A Mires C. Burxrrr 


TREATISE ON VITAMINS 


The Vitamins 

Chemistry, Phys:ology, Pathology. Edited 4 by W. H. 
Sebrell, Jr., and. Professor Robert S. Harrıs. Vol. l. 
Pp. xiii +676. Yol. 2. Pp. xui+766. Vol. 3. Pp. 
xui+ 665. (New York: Academic Press, Inc. ; 
London: Academic Books, Ltd., 1954.): Vols. I 
and 2, 16.50 dollars each. Vol. 3, 15 dollars. 


URING the second half of 1954 these three 
volumes have appeared ın quick succession, and 
the series 1s now complete. It 1s a monumental under- 
taking, and will immediately’ take its place as a 
standard reference work, and source book, for every- 
one doing research on the biochemistry of vitamins. 
The scope of the enterprise is apparent from the fact 
that Vol. 1, running to 676 pages, has four chapters 
dealing with vitamin A, vitamin C, vitamin B, and» 
biotin; Vol. 2 in 766 pages, covers six further 
vitamins (cholos, D, “FE”, inosrtol, K, nicotmamide 
and pantothenic acid), while Vol. 3 in 665 pages takess 
up the topics of PABA, folic acid, Be, mpeneyes B, 
E and other factors. 

Each chapter m turn contains a EA or SOs 
sections, by separate authors, dealing successively 
and systematically with such matters as nomen- 
clature, chemistry, industrial preparation, bi6- 
chemical systems, specificity of action, biogenesis, 
assay, standarcization, distribution im foodstuffs, 
effects of deficiency in animals, deficiency’m humans 
beings, pharmarology, pathology, requirements of 
animals, and human beings, and even ‘“‘future 
problems”. The mdividual sections are further split 
up into sub-sections, and these into sub-sub-sections 
There is no doubt that this is far and away the most 
comprehensive sreatment of the subject that has sc 
far appeared in. a single treatise. Nevertheless, it ir 
not exhaustive. The clinical manifestations o 
vitamin deficiency and their treatment are no 
described iriiany detail, nor_are the methods o 
vitamm assay, the reason given being that these 
matters are alrsady fully dealt With elsewhere. 

The undertaking is essentially American. (In Vol. 1 
seven of the eleven authors are from the Uite 
two from Germany, and two from Byitain. In Vol. 2 
of the nineteen authors, seventeen are American, anc 
the remaining two Canadian. In Vol. 3, -twenty-twe 
authors are American, and one is Dutch.) It wu 
consequence of this fact, perhaps, that'in several o 
the-sections the -bibliography does not quite fairl: 
cover the whole of the international scene, - but deal 
too exclusively with the American literatyire,” whic! 
is presumably more accessible but, chronologicall: 
speaking, not slways the ‘first in the field’. All th 
same, any serious inve®igatogy desiring to mak 
contact with the existing ‘scientific literature coul. 
not do better then start the search with®'Sebre 
and Hayris’’. we a debt of gratitude to th 
editors and to the authors for their most successfi 
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By Pror. C. H. BROWNING, F.R.S. ° o 
“© Emeritus Professor of Bacteriology, University of Glasgow g 
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A ARCH 14 and 15, 1954, marked the hundredth 
anniversaries of the birth of Paul Ehrlich and 
Emil Behring—two men whose achievements have 
had a profound effect on the trend of biological 
science and medical practice in the past fifty years. 
Biographical accounts of ‘them and bibliographies 
are readily accessible ; it need only be noted that 
both came from ‘the’ German middle-class and 
apparently neither stock had any close -medical 
connexions. Here an attempt is made to place their 
chief contributions in the perspective of their own 
time as well as the present day. 


EMIL BEHRING: 


Behring made the great -discovery of the class of 
biological products known as antibodies. In 1890 he 
published along with Kitasato evidence that the 
soluble poison (toxm) of the tetanus bacillus, when 
injected into the tissues of living susceptible animals 
under conditions appropriate for developing im- 
rounity, leads to the appearance in their blood serum 
of the property of neutralizing the toxm. This was 
attributed to the development of ‘antitoxin’, the 
first example of an antibody which is produced in 
response to the stimulus of an antigen, here the 
toxin. Diphtheria toxin behaves similarly. Shortly 
before this, Roùx and Yersin had proved that the 
pathogenic effects of diphtheria bacilli are com- 
pletely reproduced in susceptible animals by injecting 
their toxin; and the same is true of tetanus. (The 
term ‘toxin’ or ‘exotoxim’ was applied to crude fluid 
‘cultures of the organisms rendered sterile by passage 
through fine-pored filters ; but recently progress has 
been made in obtainmg chemically pure toxins, which 
eare of protein nature.) A quantity of toxin which is 
a large multiple of the fatal dose can be rendered 
«innocuous by the previous addition im vitro of an 


appropriate amount of ahtitoxin. Further, antitoxic ` 


serum when injected into a normal individual renders 
Bhe latter immune, such immunity being termed 
moassive in contrast to the active immunity of the 
animal which has received the toxin. Thus, clearly 
an animal which has been treated by injections of 
koxin is*mmmune to the disease ın virtue of developing 
h titoxin. Antitoxin has curative, as well as 
Brotsttive action, because after injecting a dose of 
oxin which otherwise would be fatal, it is possible 
sto save life by afterwards administering antitoxin, 
ilthough the length of the permissible mterval is 
imiged. The phenomena were regognized as being 
specific, .since diphtheria antitoxin does not confer 
mmunity against tetdnus or vice versa. 

The: practical implications of Behring’s work for 
nedicine Were rapidly grasped. At that time diph- 
heria was & very prevalent and highly fatal disease 
‘n Europe and America. efreatment with antitoxin 
vas soon establishdd, and although there may be 
ew re@prded series of trials whigh yould satisfy 
strict statistical criteria, the o n among phys- 
cians of its high therapeutic valie quickly became 
sractically, universal. The efficacy of tetanus anti- - 
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toxin in preventing tetan 
en impressive scale in the First World War. In 1901 
Behring received a Nobel Prize for his pioneer work 
on serum therapy, especially against diphtheria ; he 
was also created von Behring. Apparently his 


earliest research, on iodoform, then regarded as a, 


valuable drug in the local treatment of pyogenic 
infections, but now fallen into disuse, suggested that 
for effective therapy of an infection it was not 
essential that the causal organism should be killed 
by the medicament, and in antitoxins he saw.the 
evolution of this princrple. It must be noted, how- 
ever, that relatively few species of pathogenic 
bacteria act in virtue of producing powerful exo- 
toxins, and therefore only a limited number of 
infections are capable of being effectively countered 
by antitoxins. 

Behring’s later investigations were largely con- 
cerned with tuberculosis, especially active immuniza- 
tion by vaccines which he prepared; they did not 
yield valuable results. He recommended a mixture 
of diphtheria toxin and antitoxin for active im- 
munization of the human subject against diphtheria, 
which proved effective. Owing to risks in use, it has 
been superseded by safer preparations co@taining 
toxoid, especially toxin treated with formaldehyde, 
which destroys its toxicity without damaging the 
antigenic properties. As will be seen later, treatment 
by diphtheria antitoxin became a practical success 
largely through Ehrlich’s work on standardizing its 
potency; his method of test ensured that the 
products were, in fact, effective. 

The discovery of antitoxin and its spectacular 
action in diphtheria greatly stimulated inquiry into 
immunity mechanisms. Various other manifestations 
of antibody action were disclosed and antibody 
formation was found generally to accompany 
acquisition of immunity to pathogenic organisms or 
ther products. The demonstration that antibodies 
may be necessary in order to render certain virulent 
organisms susceptible to phagocytosis reconciled the 
humoral theory of immunity. with Metchnikoff’s 
cellular doctrines. The fact that°antibodiesecan be 
developed to a number of foreign substanees which 
are innocuous, for example red blood corpuscles’ of 
other species, proved that they are a product of 
biological reaction of the tissues which has no 
necessary connexion with disease. It gs of great 
interest also that natural antibodies ‘occur, for which 
no known antigenic stimulus can be traced. Antigens 
usually contam protein, and it is the rule that to 
be effective they must escape degradation in the 
alimentary tract, hence generally they must be intro- 
duced parenterally: The investigation of antigens 
and antibodies has developed into an active depart- 
ment of science in its own right, serology, which has 
yielded many important applications in ‘addition to 

therapy, for example in diagnosis of the species of 
animal products, identification of micro-organisms 


“and the recognition of Infections which they cause, 


as well as elucidation of the morbid manifestations 
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associated. with allergy and hemolytic diseases. The 


a remarkable specificity of antigen-antibody reactions 


in a physical-chemical sense ‘dominates this field of-- 
a, gay 
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PAUL EHRLICH 


Ehrlich was an incessant worker: from 1877 on 


- he made outstanding original contributions, and 


—_ 


although the last publications under his own name 
appeared in 1913, there is nd sign that his intellectual 
faculties were failing. However, he used to complain 


=~- of the sterilizing effect of controversy, when the 


7- 


objections of others compelled him to devote attention 
to matters which he considered to be settled. In 
1914, to commemorate his sixtieth birthday, there 
appeared under the title “Paul Ehrlich” an account 
of his scientific work. The sections of this Festschrift 


~. which treat of special topics are by thirty-one 


K 


authors, and there are more than six hundred titles 
of papers in the names of Ehrlich, members of the 
staff or visitors in his laboratories. As he died in the 
following year, this is almost a complete record. 
Waldeyer, the anatomist, told how he once came 
on Ehrlich when a medical student in his second 
semester and a beginner in histology, staining pre- 
parations with various dyes which Ehrlich himself 
had selected for trial. This incident gives the keynote 
to his life-work—chemistry devoted to furthering 
biological knowledge. The chemistry was from 
choice that of the organic dyes, a branch rapidly 
developing in Germany at the time in industrial as 
well as academic laboratories. The biology, while it 


—< wanged widely, comprehended especially mammalian 
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physiology and pathology. Ehrich was no man’s 
disciple; he was mainly self-taught, and largely 
created his own fields of research. At first the 
laboratory work was done by his own hands; but 
by the beginning of this century the control of a 
large institute at Frankfurt-am-Main, as well as the 
financial support of friends, afforded ample official 
and unofficial assistance. Even then, however, he 
did not desire the numbers which are now not 
uncommon; he wished no more than he could com- 
pletely share working experiences with, and avoided 
“many doves flying m and out”. His formulations 
of theory, although often hammered on the anvil 
of his assistants’ brains, were his own creations. 

Ebrlich’s subjects of investigation may be arranged 
more or less in chronological periods, but the earlier 
studies, such as those on staining of the blood cells, 
made least demands on material resources. Then 
came the, investigations on toxin and antitoxin, 
whieh culminated m an accurate method of standard- 
izing diphtheria antitoxin. Out of this arose also the 
statutory control of antisera and other biological 
products used in medicine, which was a main function 
of the K$niglithes Institut fur experimentelle 
Therapie. This led to other investigations on 
immunity mechanisms made possible largely by the 
tools which Bordet’s discovery of hemolytic immune 
sera provided. In addition, Ehrlich devised the 
side-chain theory to account for the action of toxins 
on the basis of his conception of normal processes of 
nutrition and to explain the development of anti- 
toxins and other antibodies. The theory aroused the 
widest attention and met with immediate and almost 
universal acclaim. Ehrlich’s reputation had now 
gained the standing which made it possible to under- 
take his cherished plans for chemotherapy. This was 
the most expensive of his researches in the demands 
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on materials and killed assistance in chemistry and. 
various’ leosna of pure and applied biology. 
Investigations on, cancer were.cartied ‘out largely m 
response to, the wishes of public and privéteesup- 
porters and procesded concurrently with studies on 
immunity and chemotherapy. Chemical research 
wen? on throughout, and wag-m later times his only 
handiwork. wo 

Ehrlich, ike Faraday, was above all a born experi- 
menter, His principle of work is illuminated in a 
quotation from His notes translated in Miss Mar- 
quardt’s book as follows: “During my work as a 
student I repeatedly tried to follow up certain limes. 
of thought by experiment..-But I did not succeed in. 
carrying out a single one of my ideas in this way. 
Soon, however, I came to try the other way round, 
that is to say, nct to give directions to Nature but 
simply try to analyse striking experimental facts 
which were difficu-t to understand‘and by so analysing 
to find the laws which governed the action’. The 
initial stages would appear ‘empirical’ to some, but 
so is all explorazion unless informed by the best 
scientific practice of the time, as Ehrleh’s emphatic- 
ally was. His deep knowledge of both chemistry and 
biology enabled kim to recognize associations hidden. 
from others. 
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Tinctorial Analysis’ 


Until late in she 1880’s Ehrlich’s research con- 
sisted chiefly of Farbenanalytische Studien. His first 
discovery was that the connective tissue contains 
cells packed with large granules which have an 
affinity for basic organic dyes; the granules are also 
metachromatic, scquiring a tint different from that 
of the cell nuclei or the dye -in aqueous solution. 
Dahlia, dissolved in a suitable mixture of water, 
alcohol and acetic acid, stains only these granules. 
Thus for the first time—excepting madder and bone 
—a, selective histochemical reaction for a normal 
tissue constituert was got; this contrasted with 
previous morphological stainmg by carmine, etc. 
The cells were called mast cells (from the German for 
‘feeding up’ of enimals), because they are specially 
numerous in ‘overnourished’, that is, stimulated, 
connective tissue. Ehrlich subjected the leucocytes 
to similar examimation, using dried blood films one 
cell thick and fixing them*by heat, as in Koch’s 
procedure for bacterial cultures. The films were 
stained with ‘triacid’ and other dye mixtures which 
Ehrlich devised. He distinguished, in addition to 
basophils, specifir lines of eosinophil (acidophil) and 
neutrophil granular leucocytes, as well as non- 
granular forms. This laid the foundation of neorpho- 
logical hematology and permitted an exact classi- 
fication of the leucocytoses—and hece ¢ofrect™ 
inferences as to underlying causes—Sand the differ- 
ential diagnosis of leukemias. The composition and 
exact functions of the various granules have not yet 
been fully elucidated. Mast cells contam stores of 
heparin and histamine, also perhaps hyaluronic acid? ; 
the eosinophils and neutrophils are rich m qgxidase 
and the latter contain proteolytic enzymes’; but 
beyond that littls is known. Studies of the nucleated 
and non-nucleased red blood corpuscles enabled 
megaloblastic acd aplastic ~nemias to be separated: 
from the commoner normoblas™c typo associated 
with what 1s powgcalled hypochromic anæmi.. The 
examination & th4ired bone marrow, so valuable an 
xamination, is a direct develop- 
ment of Ehrlich’s original work. Another jmportant 
discovery of this pegiod Wase thes applicatiori *of 
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methylene blue as a highly ‘selective stam for muero- 
“Grganiams, ,with little affinity fof tissue jelements 
except nucleř and mast-cell granules. Also, the acid- 
fast property of the ‘tubercle bacillus was Uemon- 
strated; withoug 1t the microscopic examination of 
pathological- materials for this organism would have 
remamed an academic accomplishment, msteagl of 
becoming one of the sinfplest, as well as most reliable, 
diagnostic procedures, 

"Vital staming, which we owe to Ehriich, con- 
stitutes a fundamental advance m the methods of 
studying the tissues of the living animal. He recog- 
nized the great biological significance of bemg able, 
as it were, to mark constituents of normal cells in 
full functional activity and not merely inspect them 
post mortem. Certain dyes m solution are taken up 
in characteristic fashion without producing any 
obvious harmful effects. Thus methylene blue (and 
some other thiazine dyes) on imjection mto the 
circulation colours ganglion cells, nerve fibres and 
endings~—-why some of them romam unstained 1s not 
clear, although Ehrlich suggested that a lowered 
alkalmity and oxygen-saturation were factors. Vital 
staming with methylene blue provided a new means 
for mvestigatmg the microscopic anatomy of the 
central nervous system and yielded valuable results. 
Neutral red, also a basic dye and very little toxic, 
stains granules, so far of undefined constitution, m 
Various tissue celis. but nuclei are coloured only after 
cell-death. Some acid dyes, such as wamun blue, 
trypan red and trypan blus, are taken up especially 
by the histiocytes, and conspicuous stamed droplets 
appear ın the cytoplasm. As these cells have the 
property of ingesting muoro-organisms and other 
solid particles, 1b has been surmised by later workers 
that the ‘segregation apparatus’ acts as an immunity 
mechanism and may have an important association 
with antibody production. 

In “Das Sauerstoff-Bedurfniss des Organismus” 
(1885), Ehrlich tackled the problem of comparing the 
oxygen requirements of tissues m the living anımal. 
The work, which was tentative and speculativa, 
broke new ground by means of a novel experimental 

, namely, the introduction into the tissues of 
dyes capable of reversible reduction and oxidation ; 
but ditfermg ın the ease with which reduction from 
the coloured to the leuko form can be effected. In 
order to obtam satisfactory results it was found 
necessary to use compounds of very low solubility m 
water, which, however, yield colloidal solutions, and 
the degree of dispersion s an mmportant factor for 
the staiming. The dyes were alizarin blue, which is 
reduceg to the colourless form with difficulty, and 
mdophenol blue, which 1s easily decolorized; the 
wenterey required is, of course, capable of measure- 

ment. Both compounds circulate m the blood m the 
coloured state. After admunistration of the sub- 
stances (in toxic doses) to rabbits, etc., the animals 
were examined at an appropriate time. The organs 
wefe inspected on removal immediately post mortem 
to avoid ch ın the dyes occurring later, and 
théy weg parboiled or squashed between glass plates 
to reduce the masking effect of their natural colour. 
The followmg findings relate to circumstances where 
flooding of the circulation with dye has been obviated 






and the tive o have a considerable 
affinity. for it. The heart, cerebra matter and 
stri musculature do not red abZarin blue and 


so are stamed (although redyc 

soon when the organs are kept in the air). The same 

is rue ofindopheno} blue, except that it is reduced 
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by certan striped muscles. Accordingly, those 
tissues are ne high state of oxygen satutation during 
the life of the animal. „On the other , the lung, 
kidney-cortex and liver, as well as, ın the cat, “adipose 


tissue, reduce alizarm blue ; consequently, these are ~ 


much les» saturated with oxygen. It should be noted 
that no tissue which reduced alizarmn blue im vivo 


* faled to reduce indophenol Blue. Ehriich’s con- 


clusions that there exist in the body sites with such . 


different affinities was opposed to the view of Pfluger 
that all tissues are in a state of sacuration with 
oxygen. The above is a bare summary of some of 
the more clear-cut expermmental data and ther dis- 
cussion. The followmg quotation from the section 
headed, “Considerations on the fundamental pro- 
perties of protoplasm" 1s important, since ıt states 
the essence of the side-cham theory: “we may 
accept that in living protoplasm there is a central 
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grouping of special structure which determines the _ 


peculiar and specific activity of the cell, and also that 
atoms and atom-complexes are attached to this 
grouping as side-chains, which are of subordmate 
importance so far as the specific function of the cell 
is concerned, but not for its collective lıfe”. 


immuni 

Investigations on mmunity (1893—¢. 1903) com- 
prised work on toxins, ther constitution and mode 
of action, the development and structure of anti- 
toxins, the standardizing of diphtheria antitoxin and 
the side-cham theory, followed by studies on cyto- 
lytic antisera, especially bzemolysins. 

After Behring and Kitasato’s discovery of antı- 


toxins the question remamed undecided whether thes _ 


neutralization of toxm by antitoxin® 1s a direct 
reaction between the two or, since the test object 1s 
@ living animal, ı1t may depend on some essential 
biological factor operated by the latter. Ehriich 
found that the poisonous plant protems, ricin, abrin, 
etc., develop antitoxins ın onumals ; the hrem- 
agglutmating property of ricin for a saline suspension 
of red blood cells n wiro 1s abolished when antiricm 
serum has been added to the rem beforehand. A 
muxture which is neutral as assessed ın this way 1s 
also devoid of toxicity for test animals. Tlus was 
the first mstance of the use of test-tube experunents 
m the investigation of a problem in mmunity. These 
facts provided strong evidence that antitoxin acts 
directly on toxmm, the proof being completed by 
Martın and Cherry. z 
As already mentioned, the clinical use of diphtheria 
antitoxin was hampered at first hy lack of a method 
for ensuring that potent sera were available.” Ehriich 
applied his experience of antiserum production to 
securing & proper plan of dosage of toxin m the 
animals to be ummunized; also, the use of horses was 
adopted, as at the Institut Pasteur. He then devised 
a method of stan antitoxin *which has 
remained in practically universal use to the present 
day. Many specimens of diphtheria toxm were 
prepared and tested m anmals. Gumeəa pigs of 
medium weight (260 gm.) were found to be very 
uniformly susceptible, so that with a specimen of 
toxm the minimum lethal dose, that mu, that causing 
death acutely, could be accurately estimated. How- 
ever, the labilrty of toxin on keeping precluded its 
use as & permanent standard. Mixtures of a fixed 
amount of toxm (a considerable multiple of the 
minimum lethal dose) with varymg amounts of anti- 
ya were tested in parallel and the smallest amount 
of serum 


— aF 


f 


to neutralize the toxin was ascer- © 
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=. with this view, namely : 
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tained. Supposing that œ c.c. of antitoxm were 
required. to neutralize 50 mmimum lethal doses, then 
710 x c.c: were neeessary to ngutralizs 500. Accord- 
ingly, ‘tie law of constant proportions holds, and this* 
% wide range of dosage. Different 
e specimens of toxin were with a guon anti- 
-Loxin and ıt was found thatethe number of minimum 
lethal doses neutralizéd by a fixed amount of the 
. serum might vary considerably. Antitoxie serum, 
when dried and kept in vacuo in s cool dark place, 
retams its patency unchauged for en indefinitely 
~ long time; therefore, ıt 1 suitable as a standard. 
~The unit 1s the smallest amount which completely 
neutralized. 100 minunum lethal doses of the toxm 
originally used, when the mixture m constant volume 
Was injected subcutaneously. But afterwards it 
> proved more practicable to use a mixture contaming 
sufficient excess of toxin to cause death m four to 
_ five days, that is, a mixture containing the equivalent 
of one minmum lethal dose free ( which 
survive for this period lve for some time, for 
example weeks or longer). This end-pomt is more 
readily determined than complete neutralization as 
defined by total absence of symptoms and lesions. 
The procedure in titrating a new specimen of 
antitoxin is as follows: (1) ascertain the mmimum 
amount of an available specimen of toxin which is 
neutralized by one unit of the standard antitoxin to 
the extent that anunals recerving the mixture die on 
the fourth to fifth day ; this is the teat dose of toxin ; 
(2) ascertam the maximum volume of the new anti- 
toxin which neutralizes similarly the test dose of 
toxin; this volume then contains one unit of ant- 
{pxin. was shown later by others, the titrations 
™ can be cafried@ out more economically and rapidly by 
injecting the mixtures m small amount intræ- 
cu ; the amount of toxin used 1s the least 
which when mjected along with, say, 1/500 unit of 
antitoxin produces a minimal inflammatory reaction 
of the skin at the site. Afterwards Ramon demon- 
strated that when toxin and antitoxm are mixed in 
vitro under suitable conditions, flocculation ocours 
and, in general, when varymg amounts of antitoxin 
are added to a fixed volume of toxin, that mixture 
which first shows flocculation corresponds with the 
neutral pomt as ascertained by Ehrlich’s method. 
a Owing to certam anomalous results, however, the n 
viro ure cannot replace animal titration. The 
~ flocculation reaction has revealed that one antitoxic 


F serupi may cause fiocculation more rapidly than 


another, although the unitage of both may be the 
same, that ıs, the ‘avidity’ of the two differs. Ehriich’s 
view has® been widely accepted that the curative 
value, of af. antitoxic serum c nds with ita 
unitage as mesaured by his method. Now it is con- 
ceivable that differences ın avidity might affect the 


4 curative action, a less avid serum bemg the less 


efficacious, aad this has been stated, although sub- 
stantial evidence on the point is lacking. 

ing the mechanism of the reaction between 
toxin and sntitoxin, Ehrlich concluded that they 
behave as substances with strong chemical affinity. 
Certain experimental have to be reconciled 
(1) the effect of partial 
saturation of toxm by antitoxin—if a series of 
~ mixtures contaming a fixed multiple of the mummmum 
lethal dose of toxm with mcreasing fractions of the 
neutralizing dose of antitoxin are tested for toxicity, 
in general, the smaller amounts of antitoxin neutralize 
relatively more toxm than the higher amounts ; 
a2) the Ehrlich phenomenon—the difference between 
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the amount of toxin which is just neutralized by one 
unit of aptitoxin &nd that which when mixed ayıth>” 
the same amount of antitoxin proves bthal in 4-5 
days, titat 1s, behaves as if ıt cohtdined one mmimum 
lethal dosé of unneutralized toxm, always exdbeds 
one minimum. lethal dose and often is much more ; 


. (3) the Danysz phenomenon—a fixed amount of 


antitoxm neutralizes more téxin when the latter is 
added all at once than when the toxm s added ın 
several portions at mtervals. Ehrlich regarded these 
facts as evidence that crude toxm consists of a 
mixture of components with differing toxicity and 
combining affimty ; he applied the name toxoid to 
constituents which are devoid of toxicity, but retam 
the capacity for sombinmg with antitoxin. Two 
further pomts wers emphasized by Ehriich: (4) he 
stated that the addition of a small initial amount of 
antitoxin might lave the toxicity unaltered; to 
explam this he postulated the presence of some 
toxoid (prototoxoi) with & higher affinity for anti- 
toxin than that of the toxin; (5) the late occurrence 
of paralysis, ete., m animals which had received 
‘neutral’ mixtures of toxin and antitoxin was 
attributed to a special poorly neutralizable toxic 
component of crude toxin, which he called toxone. 
Prototoxoid. has been dismissed by crities as an error 
of observation—a fault to which Ehrlich was not 
prone. The effects attributed to toxone appear to 
have been reproduced by prolonged admiustration 
of toxm slone in minute doses. Ehrlich maisted that 
those who held that crude toxin contains a single 
toxic component neglected the habitual complexity 
of biological products, as, for example, the mixture 
of related alkaloids in opium. 

Arrhenius and Madsen mterpreted the first two 
findings as indicasmg a mass action effect between 
substances of weak affinity. The Danyaz omenon 
ig incompatible with this view. Bordet regarded 
neutralization of toxin by antitoxm as an adsorption 
phenomenon. without fixed quantitative relations. In 
the absence of pure preparations of the reagenta, the 
controversy 1s ın abeyance. But the existence of 
toxoid has been ully substantiated and it can be 
produced by the action of formaldehyde on toxin. 
Also, the toxin-antitoxin combination, while more 
or less reversible in recent mixtures, for example by 
dilution, becomes firm later ; „the toxm, however, 1s 
not destroyed by she reaction, but can be dissociated 
by alteration of pH, etc. 

Side-chain theory. As mentioned above, Ehrlich 
regarded the molecule of protoplasm as being fur- 
nished with side-chains (later called receptors) : 
certain of these (autriceptors) have’ the function of 
maintaining the life of the cell by combining with 
food molecules. If substances such as toxias, wieh, 
as now appears, are actually protems,esn addition to 
bemg able to combme with receptors by means of 
ther haptophore groups, also are poiwonous, that js, 
possess a toxophore group, then the cell will be 
damaged. The danmge may be sufficient to kill tHe 
cell, but short of this the cell will survive and may 
be strmulated to produce excess of sumular reqeptors, 
according to Weigert’s law of j 
to functional demands. i a 
instead of remaining attached to the cell (sessile), 
may become free m the cir8ulatiqn. Here the free 
receptors will combine with the specific t6xin which 
stimulated the® 
toxins by ne toxin before tt reaches the 
cellular protoplasm. 
pharmacological prinorple thet qhemugal substances 
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(toxin or drug) in order tœ act on livmg cells must 


adirat combine with them. As expsessed Ehrlich, 


corpora agunt nisi fizaia”. In the casé of dyes, 
the site of fixatién can be reco by the eye; 
and he’ strove to obtain dye derivatives of alkaloids 
which ‘would refain ther characteristic pharmaco- 
logical action, but met with little success. It is of 
interest that Grotthus and Draper had made a similar 
—— from them observations on photochemical 
acts. 

"Failure to extract antibodies in quantity from any 
organ or tissue has so far prevented their identification 
with sesaile receptors; but several facts rt the 
view. ‘Thus, after bleeding an »mmunized animal at 
æ static phase of antibody production, there 1s an 
accession of antibodies to the blood; agam, the 
supersensitiveness of blood-free tissues in animals 
rendered actively anaphylactic, as well as the 
Phenomenon of delay m establishmg passive ana- 
phylaxis, are scarcely explicable ricer the basis 
of sessile receptors (see below). (Evi e from the 
use of ‘markers’ is omitted until more is known as to 
the ways in which they may be distributed m the 
constituents of the body.) No evidence negatives the 
theory. It fell mto disrepute after the first rather 
ungritical enthusiasm for 1t. But now knowledge that 
antibodies most probably are globulins end 
into the sites of globulm production have caused 1t 
to be seriously considered agai, and recent diagrams 
of the complementary coilings of protem molecules 
recall Ehrlich's visions of fifty years ago re-dressed. 
according to modern chemical fashion. One objection 
to the theory, namely, that antigens, which are 
largely proteins, so far from bemg analogous to 
normal nutnents of the cells, are usually intruders 
into the body as infective agents or artificially intro- 
duced parenterally, has been answered by the work 
of Whipple. He has produced the strongest evidence 
that free entrance of protem to the mterior of cells 
does occur. The high speerficity of antibodies for the 
corresponding antigens was accounted for by Ehriich 
on the supposition that a receptor pre-existed for 
each antigen. At present it 1s explamed by the 
antigen acting as & sort of template for the pattern 
of the globulm antibody. This still leaves the 
problem unsolved as to how, like a ‘paternal umpres- 
sion’, the influence of the antugen can persist long 
after it has presumably disappeared. 

Ehrlich recognized ın Bordet’s discovery of hemo- 
lytic antisera an mvaluable instrument for 
m iro both qualitatively and quantitatively the 
mecharusm which also underlies bactenolytic and 
bactericidal action; and by this means, too, he 
obtaifed further snsight mto the properties of 
receptors. Essentially, as Bordet showed, the oyto- 
lytic effe&t depends upon an antibody, which is 
specific and fhermostable at 65° C., co-operatmg 
with complement (alexin), which is a non-specific 
constituent of normal serum and plasma, not mcreased 
by wmmunization and thermglabile; both act 
quantitatively and complement disappears ın the 
process. The fact that the antigens of the red 
corpusé¢ies reside m the stromata and so are par- 
ticulate’ enabled absorption experiments to be 
carried out by Ehrheh; for example, a suspension 
of corpuscles freed frem thew native serum by 
repeated centrifuging with isotonic saline was added 


to hested antiserum and after g tipo the mixture 
was centrifuged ; the exporpidfit waa then, tested 
iso th8 sedimen 


for ita‘content of antibody m 4 
after waghing with salme. Cells, antisera and com- 
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plements from many anımal species were oxsmiñed 
in conjunction and the temperature of the suspending 
flud varied at different stages. Thus, itewas found ~ 
that the antibody is fixtd by red cells at temperatures 
down to 0° C., whereas at the latter®point comple” | 
ment is ipactive ın the presence of aritibody And fails 
to be fixed. Complemoegt is not fixed at 37° C. m 
the absence of antibody. Depending on the species 
of the red corpuscles and of the animal yielding the 
antibody, complement of a particular species may 
fel to cause lysis, that gs, may be ‘non-dominant’. 
(Mur showed afterwards that such failure may be | 
due either to non-combmation of the complement or 
to lack of toxicity ın the particular circumstances.) 
Ehrlich called the hemolytic antibody an ambo- 
ceptor, since he conceived that ıt had two haptophore 
groups and so acted as a lnk between the receptor 
of the antigen ee pe pinn enab ri S 
zymotoxic or 6 re (toxophore) group of the 
latter to attack the red cell. In the absence of con- 
clusive evidence of rta Inking action, Bordet pre- 
ferred to call the antibody a sensitizer. Murr, on 
finding that antibody alone could be dissociated 
from sensitized red cells which had been saturated 
with complement (and lysed ın the process), used the 
term ‘immune body’ for an antibody which along with 
the corresponding antigen leads to combmation of 
complement—which may or may not be followed by 
cytolytic action. 

The chemical basis of specificity of receptors, 
rather than the biological, was emphasized by 
Ehrlich: this ıs well illustrated by the finding that 
e hemolytic immune body developed in the rabbit 
by ox blood corpuscles also leads to lysis of sheep's 
corpuscles by complement; but absogptieé exper? 
mente show that it contams two moleties, one fixed 
by both species of red cella, the other only by those 
of the ox. 

The hemolytic agent m certain normal sera. for 
example that of the guinea pig for ox corpuscles, 
has the same double constitution. When red cells of 
one individual were injected mto others of the same 
species a hemolytic mmune body developed m 
certain. cases; this wae called an wolysin. Therefore, 
individuals differ sufficiently to enable certain 
receptors of one to exert an antigenic stimulus (icius 
smmuntsatorius) mm others. But isolysins developed 
by the same blood corpuscles in different mdividuals 
can be shown by absorption experiments not to be 
identical. Hence the receptor apparatus of the 
recipient determines which receptors of the ddnor 
will act as antigens. Attempts to produce an auto- 
lysm by injecting an mdividual with his awn blood 
failed. This protective mechanism, horror guiotoztcus, 
aa Ehrlich called it, may break down, however,“as in. 
-paroxysmal hmemoglobinuma e frigore (where the lytic 
antibody unites with the red cells only when the 
temperature falls below 37° C.). This form of hemo- 
globmuna is usually assomated with syphilis. Some 
cases of hemolytic anemia, a condition which now 
claims much attention, are also due to autoanti- 
bodies. The nature of the derangement which brings 
about autolysin formation is unknown, but recently 
it has been shown that the presence of an ‘adjuvant’, 
such as a killed culture of tubercle bacilli, may 
stimulate the development of antibodies to sub- „ 
stances which by themselves would not act as antigens. 

The question whether antibodies act as antigens 
was partially resolved by confirming Bordet’s demon- 
stration of ‘antiamboceptom’ which prevent union of 
On the other hand, the apparent, 
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existence ‘of i ade was later shown by 
Moreschi to be simulated by a Bordet-Gengou 


* reactior: *Thus,, on ‘inj jection of.foreign serum; an 


antibody 1s produced ; in vitro, ‘this along with the 
“ serum fixes c&nplement, the indicator being-sensitized 


harmful constituents) usually withstood the second 
dose. Analysis of the “Theobald Smith phenomenon” 
by Otto in Ehrlich’s laboratory and by others showed 
that this form-of supersensitiveness, called anaphy!- 
axis, has as its basis the antibody. reaction set up by 
the original minute dose of-foreign serum, and that it 
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is specific and essentially independent of the toxin, 
althoygh, the latter may be an adjuvant. Anaphylaxis- 
can be transferred passively. This work played a 
large part in emphasizing the: ‘importange of P Tp 


T phenorfiena in disease. 

. red corpuscles added later, which remain infact. The = Hhrlich’s ‘wet nurse experiment® in” mice ER 
delicacy of this test for dgterminmg the species of ‘strated that transmission of antitoxic immunity to 
serum and certain other protems ın amounts of the the Offspring occtrs only through their ingesting the 
order of less than ly exceeds that of the precipitin milk of an immunized female, which contains the 
reaction. The work of Neisser and Sachs on this antibody—but m some. species there is ‘transplacenjal 
subject in Ehrlich’s lakoratory emphasized its transfer. Thus the immunity of the young is passive.. 

, practical value, the most outstanding instance of There is no hereditary transmission of acquired 

_ which is the Wassermann reaction. humoral immunity either from the +father or 
~~" Theobald Smith directed attention to the observa- mother. 
tion that guinea pigs which had survived thé injection In 1908 Ehrlick aed with Ele Metchnikoff the 
of a mixture of diphtheria toxin and antitoxm from Nobel Prize for Medicine “in recognition of his work 
the horse became severely ill and often died when on cians : „=> 

“ they received a large dose of horse serum at a later 1 Wngelhardt, A. v., “Emil von Behring”, Behringuerk Miteidungen, 

date. But ammals which had origmally received a a Py m; 1840; _ MacNalty, A. 8., Med. Ju i, 668 
K massive dose of serum alone (to confirm absence of ant H., et al, “Paul Bhulich” (Jeng, 1914). Marquardt, M, 


“Paul Ehrich” (London, 1949), “Paul Ehriich Centennial”. 
Ann, New York écad. Sct. “ú AA 141 (1054) (includes assessments 
vy various authors of ee ich's work and present-day develop» 

ents). Himmelveit, F, (ed.), “The Collected Papers of Paul 
Ehrli » (London. 1954). 


3 Riley, J. F., Lancet, i, 841 (1954), Nature, 174, 318 (1954). 
(To be continued) Š 


EVOLUTION OF THE EARTH JEE 


JOINT: discussion of the Geological and Royal 
Astronomical Societies was held in the apart- 
ments of the Geological Society at Burlington House 


~ n Febr®arye 2 to consider problems discussed by the 


late Dr. G. M. Lees in his presidential address to the 
Geological Society in 1953—‘‘The Evolution of a 
Shrinking Earth” (Quart. J. Geol. Soc., 109, 217-257 ; 
1953). This address was not primarily concerned 
with “The Origin of the Earth’, the advertised title 
of the discussion, and only one speaker, Mr. T. Gold, 
related his remarks to that problem. Unfortunately, 


layer’ is still useful in directing attention to a feature’ 
of the continental crust which is absent or only 
sparmgly presenz in the oceanic areas. The oldest 
rocks known include sediments transported by and 
laid down in waser, which indicates the presence of 
oceans at the bkeginning of geological time. The 
difficulty in findmg a satisfactory theory for the 
ocean-~continent relationship may he in the fact that 
it was established in pre-geological time and perhaps 
by processes which have not been operative since. 
There is evidence that throughout geological time 


there’ have been continents and oceans, a crust 
behaving under stress as it does now, igneous material 
with the same variable composition coming up from 
below, a sumilar temperature to that of the present, 
and perhaps life existing throughout. The geologist 


many who came to listen—and some to speak—failed 
to gain a footing in the overcrowded meeting room. 
Prof. L. Hawkes, in opening the discussion, said 
that Dr. Lees had challenged some conceptions 
regarding the earth’s crust which are widely held by 


both geologists and geophysicists; In particular, his sees no vestige of a begittning. The remarkable 
view that there may be no fundamental difference uniformity of crastal conditions and happenings for, 
-* between the basement of the oceans and the con- say, the past three thousand million years is a fact 
tinental masses could not be accepted. It has been which must finc a place m the speculations of the 
firmly established, first by geologists and later by cosmologist. 
geophysscists, that the rocks beneath the oceans are Mr. T. Gold discussed the formation and- internal 
denser than those in the upper part of the continental development of en earth formed by the agglombration 
crust. The discovery by the sersmologists of the of solid particles—a model more acceptable to 
Mohoroviéié discontinuity (the “Moho’), where lighter astronomers than the scheme of an originally liquid 
aœ material overlies denser material, has given precision earth. From a cloud of dust and gas, lumps of solid 


to the pictyre, and provided a convenient definition 
of the ‘crust’ as comprising the rocks above the 
‘Moho’. The ‘Moho’ is probably world-wide, and no 
significant difference has been found in the velocities 
of shock-waves in the sub-Moho material beneath the 
oceans and that beneath the continents. In two areas 
«= i North America, H. E. Tatel, L. H. Adams and 
M. A. Tuve (Proc. Amer. Phil. Soc., 97, 658-669 ; 
'~ 1953) have failed to find the ‘Moho’, and it may be 

that in orogenic disturbances some mixing of lower 

crust and mantle may take place. Although the 

earlier conception of a continental crust composed. of 

sharply defined horizontal layers of different density 
e is now known to be erroneous, the term ‘granitic 


are formed which aggregate through collision into a 
large mass bearmg the scars of impact, a method of 
growth fitting thapterpretation of the lunar featuges. 
In such a model various sources of heat are available 
—-thə compression of the interior causing a tem- 
perature rise of perhaps 2,000°, the attention of 
seismic waves caused by the ‘impacts, and radio- 
activity causing a gradual rise of 2,000° or 3,000° in 
three thousand milion yeers. During growth and 
afterwards, this heating causes ¢ certain amount of 
melting ; evesyviigre liquid will be mixed wieh sohd 
, long before compl elting could occur. A structure 
* of pores or veins oO liquid results, and @ transport of 
liquid depending upon density may occurs The core 
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of the earth may have arisen ın this way by the 
eglownward percolation of dense liquid—molten iron 
or other substances metallic at the pressures. Lighter 
liquid penetrating - may have supphed the 
atmesphere, the oceans and the crust. The tfansport 
of liquid upward® bemg prevented by the lower tem- 
perature of the crust (‘thermal blockage’), vulcanism 
1s only possible where there are fractures sufficiently 
large to alter the thermal structure. Quickly changing 
stresses resulting from the percolation of liquid from 
one level to another give rise to earthquakes, a series 
of shocks rather than single events being the rule. 
The same type of process is considered responsible 
for the major deformations of the crust. The internal 
flow and hydraulic actions to be expected from the 
model give new freedom for explaming the major 
problems of earth structure and movement. 

Prof. C. E. Tilley commented that, although 
cosmology is not the provmee of the geologist, he 
has a right to express a view as to how matter in the 
deeper crust and upper mantle 1s likely to be organized 
if the earth had passed through the |: state, and 
to discuss the implication of Mr. Gold's model. Mr. 
Gold would have difficulty ın explammg the gross 
layering of the earth's mterior without i 
ks cape fractional melting. Geologists have been 

le to accept the geophysical concept of sharply 
defined upper and mtermediate layers of the crust, 
and ıt is reassuring, he said, to have the pronounce- 
ment of H. E. Tatel, L. H. Adams and M. A. Tuve 
ne ee 
may be about as irregular omogeneous as the 
rocks exposed in the Basement Complex area. In 
the Canadian Shield, Dr. Lees had estimated thick- 
nesses of at least 200,000 ft. mvolved m tectonic 
belte—much ex the accepted crustal layer of 
40 km.—yet the ‘Moho’ had been found at that depth 
in Minnesota. The ‘Moho’ could reasonably be 
associated with a change to ultra-basic material of 
idotitic composition. Occurrences of peridotite at 
t. Paul’s Rocks on the mid-Atlantic Ridge, 

samples of serpentine from south-west of the Azores, 
and the baatite serpentine ‘m place’ on the Gettysburg 
Bank between Gibraltar and the Azores are of 
significance in ocean areas where the ‘Moho’ is at a 
relatively shallow th. Is it not probable, Prof. 
Tilley asked, that mylonized peridotite of St. 
Paul’s Rocks is a fragmént from beneath the ‘Moho’ 
brought up in a great line of fracture? Recent 
measurements of heat flow under the oceans have 
d our lack of knowledge of the radio- 
activity of oceanic rocks. Petrology and geochemustry, 
through their recently developed experimental tech- 
niques? spare panne e n measure to the 

common. ms of geology geophysics. 

Sir Edvard Bullard said we cannot at present 
explain even ın principle how the earth has developed 
to its present state, and that what matters m a 
synthesis 1s not whether its details will prove correct 
but, whether ıt relates the known facts in a way that 
suggests fresh investigations and experiments. The 
needs of the petrologists, the measurers of gravity 
and the*sersmologists are reconciled in the present 
accepted picture. The ‘granitic layer’ of the sexsmo- 
logists can be equated with the ‘basement complex’ 
sof the Pre-Cambman and the ‘intermediate layer’ 
softened to a gradufl and regionally variable increase 
iin. the’ of basic rocks wi It seems 
ukely that the ‘Moho’ rep 
‘which the complications of 
extend. «he ‘Moho’ myst represent a change of 
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material and not a phase change, since the pressures 
temperatures concerned are withm the 


range 
accessible to laboratory experiment, and Buch a con- ~ 


@picuous change m a common type of rock ‘could 


scarcely have escaped ettention. Th® behaviour of . 


contimenjal structures at the boundary to the ocean 
is of critical importance.e Dr. Lees assumed tliat the 
structures continued out to séa and that the con- 
tinental rocks must likewise continue.., 
unhkely, Sir Edward said, that the forces which pro- 
duced a mountain range on the cogtment would 
have stopped short sharply at its edge. Ib does not 


It seems . 


follow, however, that the contmental rocks continue _ 


beyond the edge; the material on which the 
mountain-bwiding forces act may be different, and 
contmental features usually have no topographft 
continuation on the floor of the deep sea—es can be 
seen, for example, from the Hercynian mountains of 


% 


Europe and the extension of the Appalachians across _ 


Newfoundland. 

In the open. discussion following the four principal 
contributions, Sir Harold Jeffreys, commenting on & 
criticism in Dr. Lees’s address, said that mathe- 
matics 18 as much a tool as the geologist’s hammer 
or microscope. It tests whether suggested explana- 
tions do explam, and it has the property that its 
methods are always to inspection. There is no 
satisfactory ground for belhevmg that the folding 
Measured ın Mountains is identical with the crustal 
shortenng. Mr. M. W. Strong directed attention to 
the amount of folding that can be accounted for by 
local rearrangement of rock masses associated with 
batholithic intrusions rismg and thrusting the sedi- 


mentaries aside much ın the manner of a galt-plug,, - 


but on a vaster scale. Prof. R. M. Shacki&ton also 
questioned Dr. Lees’s inference of immense crustal 
compression. Although the oldest visible rocks 
generally dip at high angles, it does not follow that 
the crust has suffered general compression. Some of 
the oldest parts of the crust, for example Southern 
Rhodesia, show structures primarily due to the rise 
of granite plutons between which sediments have 
been sucked down. 

Summing up the discussion, Prof.-O. T. Jones 
referred to the view that a contmental- layer of 
36-40 km. could not accommodate in ther visibly 
crumpled form the vast thicknesses of sediments m 
certain regions, and he pointed out that the effect of 
one period of diastrophism might have been obliter- 
ated before the beginning of the next period, of 
deposition. What remamed 1s a small fraction of 
that originally laid down and may thus be accom- 
modated without assuming an excessive thidkness of 
crust. It 1s difficult to arrive at an estimate of, the 
total shrinkage of the earth from the contmentel 
areas alone. Mr. Gold’s model of a sponge-like 
interior of rock and metal, he said, does not bear any 
close relation to any earth with whjch the geologist 
is familiar. It does not seem to explain the separation 
of oceanic and contmental areas, nor does 14 seem to 
account for the long narrow belts of crumpled strata 
arising from compression at various times. Although 
th 1s said to account for volcanic activity in providing 
@ source of molten material near to surface at 
any time, it does not provide an explanation of the 
long belts along which volcanoes are strung out. 
The ion had been of value, however, in the 
pooling of ideas and in izing the need for new 
evidence regarding the earth’s interior and behaviour 


and for more accurate data on the properties and 
materials of the earth’s crust. L. Hawkers 
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Sit Charles Martin,eC.M.G., F.R.S. 


_." CHARLES JAes Martın was born m London in 


-E 


1866. He recerved hus early education privately and 
later entered. King’s College, London, before going to 
St. Thomas's Hospitel, where he qualified ın medicine. 
He was a brilliant student, wmning many distinctions, 
and was e gold medallist and University scholar in 
physiology. For a tıme heswstudied at the University 
of Leipzig under Karl Ludwig. Shortly after quali- 
fication, in 1891, he went out to Australa and after 


~ holding junior posta in the departments of physiology 


at Sydney and Melbourne, became professor of 
physiology at Melbourne m 1901—the year m which 
, he was elected to the fellowship of the Royal Society. 

His work over a period of twelve years in Aus- 


tralia, not only showed that he was a potential 


«e research worker of great ability but also a man who 


z gnd 


could inspire and mutiate work ın varied fields. He 
exerted a great influence on medical education and 
is acknowledged as one of the founders of medical 
research in that country. 

In 1903 Martm returned to England to become the 
director of the Lister Institute of Preventive Medicine. 
He had such a profound influence upon the develop- 
ment of the Institute that he may be said to have 
created ıt and was largely responsible for the 
lugh quality of ita scientific work and the 
number of scientists who were trained during his 
directorship. 

In the interruption caused by the First World 
War, he jomed the Australian Army Medical Corps 
ed: the rank of heutenant-colonel. He 
organized the laboratory pathological services for the 
Gallipoli campaign and dealt with the difficulties 
connected with amosbic and bacillary dysenteries 
and the typhoid fevers. This work was later con- 
tinued in Egypt and Palestine. In 1917 he went to 
France, where he organized and directed the patho- 
logical department for the 23rd General Hospital of 
the British Royal Army Medical Corps at Rouen. 
He was twice mentioned in dispatches and was 
made C.M.G. for his war service. 

When, ın 1930, he retired from the directorship of 


„ the Lister Institute, he accepted the mvitation of 


fœ 


the Australan Council of Scientific and Industrial 
„Research to take temporary control of the Institute 
`of Ammal Nutrition at the University of Adelaide, 
where he was appomted professor of biochemistry 
and general physiology. Returning to England after 
three years, he was still active ın many scientific 
fields. Whde living ın retarement at Cambridge he 
carried. out a fundamental research on myxomatosis 
of rabbits and ita immunological mmplications. In 


~ collaboration with colleagues at the Lister Institute 


in London, hg took, an active part ın an experimental 
study of the nutritive value of maize, made on pigs 
at Cambridge, as a contribution to the solution of 
the pellagra problem in man. On the outbreak of 
the Second World War, he arranged accommodation 
at his house in Cambridge for the Nutrition Unit 


— which was evacuated from the Lister Institute m 


London, and gave valued help to the various war 
~problems which devolved on this team. The war 
over, Sir Charles was soventy-nine years of age; ıt 
was only then that the disabilities of old age began 
to tell upon him. Even go, ın the followmg years he 
carried on with scientific work—huis last paper was 
published in 1948—and was able to make useful 
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comment upon ine work of those colleagues wig, 
came-to see him, “and to keep to the end his uiteres 
in scientific matters. He was chairman of the Com- 
mittee’of the Dunn Nutrition Laboratdry n Çam- 
bridge until 1946 and scientifics adviser sto the 
International Wol Secretariat until 1949. He died 
on February 15, in his ningfieth year. 

Martin's achievaments Jay in many different fields 
of acientifio inquizy. In hus early days m Australia, 
he was concerned with problems of the metaboliam 
and the heat exchange of marsupials and the mono- 
tremos Echidna and Ornsthorh (duck-billed 
platypus), those half-mammals’ us to that 
country. Added to this work were studies of the 
toxins and antitoxins of snake venom, ın the course 
of which he developed an mgenious ultrafilter, 
thereby demonstrating the difference m ther mole- 
cular sizes. Whzre at the Lister Instiwute, his own 
researches moluded studies on the epidemiology of 
plague and the machanism by which the infected rat 
fiea is enabled to infect the human host, and the 
mechanics of the jusmfection process and of the heat 
coagulation and precipitation of protems. With 
himself as subjest, he investigated the thermal 
ex Pand heat regulation of the human body 
under varying conditions of environment and physical 
work. His lectures on this subject were delivered 
as the Croonian Lectures of the Royal College of 
Physicians m 1930. He took an early mterest m the 
modern study of nutrition, and from 1910 onwards 
work was in tram at the Institute on the cause of 
beriber: and the distribution among foods of the 
preventive vitamim. A prepared mind thus enabled 
him, ın 1915, to recognize, as a form of beriberi, a 
disorder among the Australian troops m the Middle 
East which had Laffied the Army clinicians, and to 
recommend measures for its prevention and cure. 
After the end of the Firat World War he became 
interested ım the biological value of food protems 
and, again on his cwn person, carried out experiments 
which are acknowledged as a model for tests of this 
type. 

In addition, he was an inspiration to his colleagues 
who dealt so successfully with the problems of 
fermentation, calc-fication of bone, the chemistry and 
metabolism of fat, pomi ımmunology, bacteriology 
and nutrition. Though he was not tramed in all the 
necessary techniques, he was widely read, had an 
excellent memory and could contribute usefully to 
work ın many vared fields. He was able to see the 
essence of a prolem and to sense the Imes upon 
which 1ts solution might be possible. This, coupled 
with his ability to make apparatus that would do the 
job both for himself and for others, made him so 
valuable in the early days in Australia whére equip- 
ment was lacking, and at the Lister*when by far 
the quickest way to get apparatus was to make 1t 
oneself. 

Although Martn left Australia when he was 
thirty-seven years of age, he never lost his contact 
with that country, a contact enlivened by the .con- 
stant stream of Æustralan graduates who camie to 
the Lister Instituse. There they found a spirit of 
intellectual adventure which was =a in proper 
bounds by severe criticism, hgtred of slpshod or 
great integrity and dislike of self-advancemen 
Australia never cuased to B te has, Bach heghad 
done, and ın °195@ the Australan Government 
fgunded two medical Tesearch fellowships im his 
name to enable ycung Australan scientists to work 
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Sir Charles Martin received the Royal Medal of the 
“Royal Society in 1923. He was a déctor of science of 
the Universities of, London and Melbourne and held 
honorary doctorates of the Universities of Sheffield, 
Edinburgh, hele a and Trinity College, Dubfin, and 
was an honorary.M.A. of Cambridge. He was knighted 
in 1927. In 1926 he was made a member of, the 
Medical Research Coundil, and he gave valuable help 
on many government committees. 

Sir Charles Martin married Edythe, daughter of 
Alfred Cross, of Hastings, and had one daughter. 
His wife died in March 1954, at the age of ninety- 
four years. f 

> Pae HARRIETIE CHICK 


ALAN N. Drury 7 


Ir was in his capacity as chairman during 1934—46 
of the Committee of the Dunn Nutritional Lab- 
oratory, Cambridge, that I had the privilege of 
getting to know Sir Charles Martin well, and so of 
coming to respect, to admire and to love him. 
Intellectually, what stood out most was his astonish- 
ing width of interest and knowledge, in the most 
varjed fields of medical research. Equally at home 
in many specialized departments of pathology, 
physiology, bacteriology, or biochemistry, he had the 
gift of seeing right mto the heart of a problem ; 
and knowing, as he did, how the present knowledge 
had been won, he quickly sensed what gaps still 
remained to be filled in. He was interested in know- 
ledge for its own sake, and, unlike some lesser men, 
judged a research finding on its merits alone, not by 
its authorship. In consequence, he was able to 
recognize talent and originality where others might 
miss seeing it, and, as a result, had the satisfaction 
of fostermg young, and sometimes precarious, 
research careers—leading in one instance at least to 
a later Nobel laureateship. He was never one of 
those prone to put his own name on the title of the 
papers of his assistants and students, published from 
his institute. On the contrary, it was an open secret 
that, during the years that he was director of the 
Lister Institute, much of the now classical work 
appearing under other names was really suggested, 
mspired and directed—-sometimes even down to 
the smallest technical details—by him. He himself 
took a pride in being a competent technician and 
handyman, and in ‘“‘Who’s Who” gave “tinkering” 
as his hobby. Entirely devoid of affectation and 
pretentiousness, he had not the inclination to waste 
time, for example, on the elegancies of dress, and 
on nore than one occasion had—but only ‘for a 
moment——been mistaken for a wandering tramp. 

Martin’ scientific integrity was marked by a 
robust sense 8f right and wrong, and fair dealing, 
combined with practical common sense. He was pre- 
pared, ın no uncertain voice, when occasion demanded, 
tg stand up against established authority. To his 
Junior, colleagues and to his friends, he could at times 
be blunt and outspoken to a degree; but his direct 
speech®ever caused resentment, and one was warmed 
by the’ friendly, welcoming smile, always lurking 
below. Although in his own tastes simple to a degree, 
he could prove himself g man of the world in dealing 
with officigldom ; *indeed, one of his maxims was that- 
peop who failed to rub shoulders with their con- 
temporaries had not succeeded yA learning one of the 
elementary ‘techniques’ of. their trade. Another of 
his maxjms was that it 1s useless’ to appeal to reason 
®here á persen’s ®mMions shave, become involved. 


hd @ 
e + e ® 
a 


NATURE 


$ . 
April 2, 1955 von. ivs . 


Up to the end, Sir Charles retained both his ċhafm 
and penetrating intellectual faculty. . 
a [ESLIE J.s FIARRIS 
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Dr. W. W. Barkas ` 
.. 9 
Werro Watson Barkas, reader in paper-making 
technology in the Faculty of Technology of the 
University of Manchester, died on January 30 at 


the age of fifty-seven. Jr. Barkas was a North- 
countryman who was educated at the Friends’ 


School in Kendal and in the University of Man- `’ 


chester. 

During the latter part of the First World War, 
Barkas served with the Friends’ Relief Service in 
France and returned home with “‘a deep appreciation 
of the finest qualities of the French peasant” and “a 
love of French food and wine”. After graduation m 
physics and mathematics in Manchester, he took a 
teacher’s diploma; but he was glad that he did not 
become a teacher. Instead, he joined the staff of the 
Physics Department of University College, London. 
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He never fully recovered from a serious illness he 


had at this time. 

In 1930 he was appointed to organize the ‘Timber 
Physics Department at the Forest Products Research 
Laboratory in Princes Risborough, where he proved. 
a “generous and inspiring leader’. Whule there he 
published a considerable amount of original work on 
the properties of fibres and fibre assemblages, for 
which he obtained his D.Sc. in 1945 and his fellowship 
of the Institute of Physics in 1946. 

In 1949 he took charge of the Paper Making 


Section in the Manchester College of Tæ@hnolog -= 


where he completely re-organized the courses. 
doing this he was helped by his good personal 
relations with the leaders of the paper and board 
industry, who showed their support of him by the 
foundation of the George Rackley Scholarships to 
encourage students to take the new courses. 
Barkas’s research work greatly impressed foreign 
scientists. In 1948 he was invited to deliver a series 
of lectures at the Swedish Forest Products Research 


In‘ 


Laboratory. These lectures were very well received - 


and Prof. Steenberg says of them that they have had 
“a very marked influence on the general way of 
thinking in Scandinavia”. Last autumn there was a 
symposium at the Institute of Paper Chemistry in. 
Appleton, Wisconsin, sponsored by the Research 
Councils of the Technical Association of the Pulp 
and Paper Industry of the United States and tho 
Canadian Pulp and Paper Association andeattended 
by two hundred of the leading workers m this field. 
As Dr. Barkas himself was not able to attend, the 
delegates to the symposium sent him a cable of 
appreciation of his work on which so much of their 
discussion had been based. 

It is very sad that he did not five to see the full 
fruition of his ideas. He will be greatly missed by 
all who knew him. J. M. PRESTON 


Dr. C. W. Bellerby 


CHARLES WırLuram BELLERBY, who died on 
October 27 last year, wıll be remembered for several 
noteworthy contributions to reproductive endo- 
crinology. He graduated in 1923 in Cambnidge, as a 
member of Christ’s College, and in 1925 joined me in 
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London, where we catried out a series of researches 
on ovarian ‘extracts. Later he spent some time with 
Prof. J. {afterwards Sir Jack) Drummond in the 
Department of Biochemistry, and with Dr. F: H. A. 


* Marshall in “the School of Agriculture, Cambridge. 


During: this period he made the observatigm that the 
cestrous rabbit could be @aused to ovulate by the 
administration of anferior pituitary extracts. In 1934 


Sir Edward Bullard, F.R.S. 


< SiR Epwarp Burrarp’s decision to resign from 
the directorship of the National Physical Laboratory 
and to accept a research fellowship at Gonville and 
Caius College, Cambridge, may have surprised those 
unfamiliar with his earlier career. Ever since 1934, 
when he became University demonstrator in the 
Department of Geodesy and Geophysics at Cam- 
bridge, his interests have centred around the earth 
sciences. Apart from the War years, he remained at 
Cambridge until 1948, during which time he not only 
made important contributions to these subjects 
himself but also stimulated others ‘to study geo- 
physics. As professor of physics at Toronto (1948- 
49) he built up a school which now trains nearly a 
quarter of all the geophysicists in North America. It 
is natural, therefore, that, after five years at the 
National Physical Laboratory, Bullard should wish 
to go back to Cambridge to devote himself to geo- 
physics. His return will be welcomed by all those 


. eateresteg in, the development of the earth sciences 
‘in Britain. 


The numbers of geophysicists trained 
each year in Great Britain is only about one-twentieth 
of the number in the United States and is inadequate 
to meet the rapidly growing needs throughout the 
Commonwealth. Bullard’s return to Cambridge may 
well lead to an increase in teaching and research, and 
so help to raise both the quantity and quahty of 
British geophysicists. 


Geology at Cambridge : 
Prof. W. B. R. King, O.B.E., F.R.S. 


Pror. W. B. R. King retires from the Wood- 
wardian chair of geology at Cambridge at the end of 
-this academic session. As a graduate of Jesus College, 
a Fellow of Magdalene, a member of the Sedgwick 
Museum’s teaching staff in the inter-war years, and 
professor since 1943, he has had a long association 
with Cambridge geology ; but he has also held other 
appointmefits which have given him a great width 
of experience. In chronological order may be men- 
tioned his period as a member of the Geological 
Survey, his service as an army geologist in France 
during the Igirst World War, his tenure of the chair 
at University College, London, and his distinguished 
services for the army during and after the Second 
World War. At present he is completing his second 
year as president of the Geological Society of London. 
Prof. King’s research work has had the variety 
which his career might suggest. It has ranged from 
the stratigraphy of the Lower Paleozoics of Central 
Wales and Northern England to that of the Pleisto- 
cene of the Thames and East Anglia, and from the 
geomorphology of his native north-west Yorkshire to 
the hydrology of the Chalk. In recent years, working 
m close collaboration with the Admiralty and the 
egeophysicists, he has become the recognized authority 
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he was awarded ¢ Beit Fellowship to work with Prof, 
L. T. Hogben at the London School of Economics 


‘and made valuable contributions to "the study of 
“Xenopys laevis as a laboratory animal ‘ahd to ifs use 


for pregnancy diagnosis. During he Second World 
‘War he’ was concerned with civil defertce and oper- 
atianal research, and afterwards with archzological 
investigations. _ A. S. PARKES 


NEWS and VIEWS . 


on the geology of the English Channel. He retires 
full of vigour ard with the leisure to increase his 
reputation as a reasearch geologist. 


Dr.'O. M. B. Bulman, F.R.S. 


Dr. O. M. B. Bouman, who will succeed Prof. King, 
is one of the best known of the students of Prof. 
W. W. Watts at the Imperial College of Science and 
Technology, London. He proceeded afterwards to 
Sidney Sussex College, Cambridgé, to study for his 
Ph.D. degree, and, after a short break, returned to 
Cambridge as a member of the Sedgwick Museum. 
When Dr. Henry Woods retired, he became reader 
in paleozoology, and it is from this position that he 
has been elected. Although Dr. Bulman’s election 
breaks a long sequence of stratigraphers in the 
Woodwardian chair, he is no stranger to strati- 
graphical research, while the special side of palæ- 


„ontology which he has made so much his own is the 


most-valued of tcols in the stratigraphers’ hands. It 
is, however, as & pure paleontologist, and in par- 
ticular as a student of the graptolites, that Dr. 
Bulman has established his world-wide reputation. 
He stands now as the rightful wearer of the mantle 
which Lapworth first assumed. 


Meldola Medal, 1954 


Tue Meldola Medal is the gift of the Society of 
Maccabeans and, on the recommendation of the 
Council of the Royal Institute of Chemistry, is 
awarded each year to a British chemist less than 
thirty years of agə on the strength of his or her 
published work. This year it has been awarded to 
Dr. J. S. Rowlinson, lecturer m chemistry in the 
University of Manchester. Dr. Rowlinson is 4 
graduate of the University of Oxford, where he took 
his doctorate for research on some of the physical 
properties of organic vapours, particularly the dis- 
persion of ultrasonic waves in gases. On going to 
Manchester in 1951 he extended his work on &Mquids 
to regular solutions and also studied the surprisingly 
high solubility oZ solids in compressed gébes, which, 
was shown to ke due to forces’ in*the gas-phase 
between single molecules of the solid and clusters 
of molecules of the gas. Dr. Rowlinson has 
recently been developing a perturbation treatment of 
the effect of molectlar shape on the bulk properties 
of fluids, and is also doing experimental work on ° 
the properties of liquids and compressed gases, using 
highly polar substances, fluorme compourids and 
iodine solutions. 
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iron and Steel Institute ° 


THe lomio awards have been made by thg Iron 
and Steel Instituse @ Bessemer Medal (1955), to Prof. 


John Chipman, head.ofthe Department of Metadlurgy, 
Massachusetts Institute of Technology, in regognition 
of his distinguisted coptribi@ions to dhe knowledge 
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wf the physical chemustry of steel-mgking ; Sir Robert 
Hadfield Medal (1955), to Mr. Tor Fjalar Holmberg, 
of Oy Vuoksenniska ,A.B., in appreciation of his 
merijorious Service in improving the techniqug of the 
production of iron and steel at the Ihnatra Works, 
Finland; Andrew Carnegie Silver Medal (1954), to 
Mr. B. Cina for his papgr on the effect of cold work 
on the gamma-alpha transformation in some iron- 
nickel~chrommum alloys (J. Iron and Steel Inst., 177, 
406; 1954); Williama Prizes (1954), of £100 each, 
to W. Jackson for his paper on the use of cold coke 
oven gas and pitch—creosote firing in tilting furnaces 
(J. 178, 378; 1954), R. McDonald for his paper on 
steelworks waste-heat boiler practice (J., 176, 71; 
1954), and A. Stirling for his paper on the pelletizing 
of Northampton sand ironstones by vacuum extrusion 
(J., 177, 25; 1954). 


Diploma of Fellowship of the City and Guilds of 
London Institute 


Tse Council of the City and Guilds of London 
Institute has vonferred the diploma of fellowship upon 
the following past students of the City and Guilds 
College: Mr. A. McL. Mooney, deputy director of 
electrical engineering, Admiralty, a post in which he 
has been responsible for much special development 
work; Sir Ralph Reed, lately chairman of Albert 
E. Reed and Co., Ltd., paper manufacturers, who was 
paper controller for the Government during the 
Second World War; Dr. E. H. Rodd, formerly of 
the Dyestuffs Division, Imperial Chemical Industries, 
Ltd., whose work in the dyestuffs industry has been 
responsible for many advancements, both in funda- 
mental knowledge and in industrial practice; Mr. 
N. E. Rowe, technical director of Blackburn and 
General Aircraft, Ltd., formerly of the Ministry of 
Aircraft Production, and now president-elect of the 
Royal Aeronautical Society; Mr. C. W. Speirs, 
formerly of the Morgan Crucible Co., Ltd., London, 
and a pioneer in the application of carbon in the 
electrical industry. 


Training of Engineers 


A new method of training boys leaving public and 
grammar schools to become professional engineers 
capable of filling responsible engineerimg, ‘adminis- 
trative and sales positions in industry has recently 
been introduced by the General Electric Co., Ltd. 
It is an industry-based ‘sandwich scheme’ operated 
by the Company in conjunction with the Birmingham 
College of Technology. In future all boys selected by 
the Company for this training will, on leaving school 
at the age of eighteen, be given a five-year course, 
in which full-time sessions of six months at the 
College of "fechnology will alternate with six-month 
periods of industrial trainmg in the Company’s 
works. At the end of the course a young man will 
have gained exemption from the professional require- 
ments of a body such as the Institution of Electrical 
Engineers, and will, if he remains*with the Company 
have as good prospects m the Company as the man 
who ha» spent three years at the university followed 
by two‘years as @ graduate apprentice. During 
the whole of the five-year course, the Company 
not only pays a students college fees but also gives 
him suitakle rerauneration to cover his living 
expenges. Two country houses in the Midlands are 
used by the Company as halls offesidénce. Boys on 


the course have their nationaP service deferred until, 


its completion. The college and ‘industrial elements 
ofthe course are plamne@as & whole and are sufficiently 
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flexible to meet the needs of individual students. At 
thé moment about sixty boys at the Burmingham 


College of Technology gre Company: studefit framees ` 


on the first year of therr course. In three years*time 
this number will have risen to betweep 250 and 300. 


Queen Elizabeth House Oxford Centre for Com- 
monwealth Studies ° 


A CHARTER has now been granted by H.M. the 
Queen to Queen Elizabeth House, Oxford, the new 
Oxford centre for Commenwealth studies, and in it 
the purpose of the foundation is defined as follows : 
to facilitate studies in political, economic, legal, 
administrative, social and cultural matters affecting 
the peoples of the British Commonwealth overseas 
and especially, but not exclusively, the peoples of thé 
Colonies, Protectorates and other territories for which 
the Government in Britain is directly responsible ; 
to provide & centre to which persons of authority or 
influence can resort for the study of such matters and 
the exchange of mformation ; to assist such persons 
to obtain access to the academic resources of Oxford 
and elsewhere ; and generally to act as a lnk between 
individuals and institutions concerned with these 
affairs. It will be noted that, when the project was 
first announced (see Nature, 174, 19; 1954), Queen 
Elizabeth House was to be a centre for Colonial 
studies, but that this has now been broadened to 
include Commonwealth studies generally, though the 


Colonial aspect is still the prime one. The Govern-* 


ment has appointed Viscount Chandos as president 
of the governing body of Queen Elzabeth House, 
which will consist also of the vice-chancellor of 
the University of Oxford ex oficio, four membe 
appointed by the Government, four appointsd by the 
University of Oxford and not more than eight 
appointed jointly by .the Government and the 
University. The names of-most of the members have 
been announced. Subject to confirmation, temporary 
quarters for the House have been secured in St. 
Giles, Oxford. 


Abstracts of Instrument Techniques 

Tre one hundred and fourth issue of the Bulletin 
of the British Scientific Instrument Research Association 
(9, No. 11; November 1954) contains the twenty- 
thousandth abstract, compiled by the Association, 
of literature about scientific instruments published 


during the past nine and a half years, and gives an e 


indication of the growth in importance of the science 
of instrumentation. The index to Vol. 8 (1953) of 
the Bulletin, which is now available, consists of an 
author and subject index to the 2,769 &bstracts 
published during 1953 and covers some three hundred 
pages. Members of the Association and non-member 
organizations and individuals engaged ın branches of 
industry or research where it is important to-keep 
abreast of new developments in ipstrugnents, tech- 
niques and methods of measurement will find the 
Bulletin most valuable for handy reference and as an 


’ informative guide to the literature. 


Meeting in New Mexico on Problems of Arid 
Lands 
Tue American Association for the Advancement 
of Science is arrangmg an mternational meeting on 
“Arid Lands”, to be held in New Mexico during 
April 26-May 4. The programme will consist of a 
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symposium, on ‘What is the Future of And Lands ?”’, ° 


during April 26-29 in the University of New Mexico, 
Albuquerque, ut which there will be a discussion 
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meeting on the final day preceded by four technical 
sessions as follows: variability and predictabilitye of 
water supply in.arid regions; better use of present 
resourees ; prospects for additional water sources’; 


° and the bett&r adaptation of plants and animals to 


arid conditions. Following this there willebe a two- 
day field trip, and then # conference will be held 
during May 2-4 at* thé New Mexico Institute of 
Mining and Technology, Socorro, New Mexico. At 
this conference a specially invited group of experts, 
including members of the Unesco Advisory Com- 
mittee on Arid Zone Research, will discuss the points 
raised at the symposium and try to formulate some 
definite recommendations for research and develop- 
ment programmes in the near future. Further 
mformation can be obtained from the American 
Association at 1515 Massachusetts Avenue, N.W., 
Washington 5, D.C. : 


University of London 


Pror. H. R. Rosson, emeritus professor of 
physics in Queen Mary College, London, has been 
re-elected vice-chancellor of the University of London 
for the academic year 1955-56. 

The following appointments have been made in 
the University of London: Dr. D. W. G. Style, 
reader in chemistry in King’s College, to the Univer- 
sity chair of chemistry tenable at that College; 
Dr. H. F. Cook, senior lecturer in the Middlesex 
Hospital Medical School, to the University readership 
in physics tenable at that School; and Mr. S. S. 
Frere, lecturer in archeology m the University of 
Manchester, to the University readership in the 
grcheology of the Roman provinces tenable at the 
Institute of Archeology. 


The Queen’s University of Belfast 


THe following appointments have recently been 
made: Prof. P. L. Burns, professor of electrical 
engineering ; Prof. T. P.~ Allen, professor of light 
electrical engineering ; Prof. F. V. Warnock, professor 
of mechanical engineering. Prof. Burns and Prof. 
Warnock were formerly professors, and Mr. Allen 
lecturer, in the Belfast Municipal College of 
Technology. 

The following lecturers have been appointed : 
N. R. Knowles and J. G. Murray (agricultural 
bacteriology); J. Lowe, R. H. Stewart and Mrs. H. 
Dales (agricultural botany); J. S. V. McAllister and 
Dr.. W. O. Brown (agricultural chemistry); R. J. 
Willis (agricultural zoology) ; E. L. Calvert (mycology 
and planf pathology); Dr. D. Luke and Dr. J. K. L. 
Pearson (veterinary science). 

The University announces the following grants : 
16,500 dollars from the Rockefeller Foundation to be 
used mainly to purchase an infra-red spectrophoto- 
meter for the Department of Chemistry ; £800 from 
the British Petrolgsum Co., Ltd., to provide a research 
fellowship in physical and inorganic chemistry ; £500 


from the Shell Oil Co:, Ltd., to be used for research 


purposes in chemistry. 


_ Announcements . 


SIR HAROLD SPENCER Jones, Astronomer Royal, 
and Prof. S. A. Waksman, professor of microbiology 
in Rutgers University, New Brunswick, have been 
elected foreign associates of the Paris Academy of 
Sciences. 


Mr. H. N. RIDLEY has been awarded the Colwyn 
*Medal‘of the Institution of the Rubber Industry and 


` 
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also elected to honorary fellowship of the Institution 
in recognition of, his outstanding services to th 
fubber industry. Mr. Ridley wassthe pioneer in the 
tapping of the rubber tree, and his hundredth birth- 
day falls later this year. The Instigution is devoting 
an issue of its Proceedings to an appreciation of his 
work and to tribates to his high achievements. 


Mr. A. Hotrorp, sewage works manager, Wolver- 
hampton, has-been appointed a member of the Water 
Pollution Research Board of the Department af 
Scientific and Industrial Research, in succession to 
Dr. F. S. Jenkins, who has completed his term af 
office. 


THe Arnold Gsrstenberg Studentship for 1956 is 
open to students in the University of Cambridge 
who, going into residence not earlier than 1950, have 
obtained honours in the Natural Sciences Tripos and 
who wish to pursue a course of philosophical study. 
The Studentship will be awarded for an essay which 
must be submitted before May 1, 1956. Further 
details can be obtained from Prof. R. B. Braithwaite, 
King’s College, Cambridge. 

THe tenth annual exhibition organized by the 
Northern Division of the Institution of Electronics 
will be held in the College of Technology, Sackaille 
Street, Manchester 1, during July 14-20 (10 a.m.— 
10 p.m.; except July 14, 2-10 p.m., and July 16, 
10 a.m.-6 p.m.). The exhibition will consist of a 
manufacturers’ section and a scientific and industrial 
research section, 38s well as lectures and film shows. 
Programmes of tkedectures and film shows (44d.) and 
catalogues (2s.) will be available later. Admission 
tickets, free of charge, can be obtained from the 
honorary exhibition organizing secretary, Mr. W. 
Birtwistle, 78 Shsw Road, Rochdale, Lancs, or from 
any of the exhibisors. 


A ONE-DAY conference on ““The Film in Chemical 
Engineering’’, organized by the British Universities 
Film Council, in co-operation with the Shell Film 
Unit and Prof. G. F. Mucklow, of the Department of 
Mechanical Engireering, Birmingham, will be held in 
the University cf Birmingham on April 5. Prof. 
F. H. Garner, of the Department of Chemical 
Engineering, Birmingham, and Mr. E. le Q. Herberi, 
of the Shell Film Unit, will be the principal speakers. 
The conference will be open to all. Further informa- 
tion can be obtamed from Dr. J. Horne, University, 
Birmingham 15. 


A SYMPOSIUM on “Sound and Vibration in Solids”, 
organized by the Fachausschuss Akustik der Deut- 
schen Physikalischen Gesellschaften in collaboration 
with the Fachgruppe Schwingungstechnik im Verein 
Deutscher Ingenieure will be held in the Mathematical 
Institute of the University of Gottingen diftrmg April 
19-22. ‘Twenty-five papers will be read by German 
workers, and the rest will be as follows: British and 
Italian, three each; Belgian, French and Swiss, one 
each. During th2 symposium there-will be a small 
exhibition of industrial measuring apparatus for 
structure-borne sound. The fee for the symposium is 
D.M. 15. Further information can be obtained’ from 
““Korperschaltagang”’’, Göttingen, Burgerstrasse 42. 


In a note in Nature of March 5, p. 412, ıt was 
stated that the principal @pntributions to a sym- 
posium on “Meckanisms of Microbial Pathogenicity” 
during the annyal meeting of the Society for General 
Microbiology will bê ayailable in book form. This is 
being pubħshed by the Cambridge University ‘Press, 
from which non-members of the Society cag obtain 
copies (price 258s... e ZAA ; i 
j è e s j 
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HE papers presented at a conference on “Tissue 
Culture in Pharmacology” held by the Section 
of Biology of the New Work Academy of Scierftes, 
and the Tissue Culture Association, Duke University, 
during January 14-16, 1954, have now been pub- 
lished (Ann. New York Acad. Sci., 58 (7), 971-1326 ; 
1954). They are concerned with the behaviour of the 
living cell as a whole, and contain many excellent 
high-power photomicrographs of living cytoplasm. 
Parts taken from ciné films show the motion of 
the various elements in the cytoplasm which is so 
striking a feature of living cells, not only in tissue 
culture but also in the whole animal, as the window 
technique of Algire recently demonstrated. It pro- 
vides a refreshing and welcome balance in the field 
of cytology, which has tended to become overloaded 
with studies on dead cells and particularly with 
observations exclusively on the nucleus. 

A great deal of cytology in the past has been done 
using fixation methods which dissolve away the 
cytaplagsm so as to render the nucleus more accessible 
to observation. Since a large part of scientific thought 
is unconscious—and especially creative thought based 
on processes of which we are not aware—and since 
effective intuitive ideas can only be based on past 
experience (which may be forgotten), the process of 
looking at cells which have been deprived of their 
cytoplasm by fixation year af ter year would tend to 
create the feeling or intuition that ‘there is no cyto- 
plasm’. This is very evident in the writings of some 
who have subjécted themselves to this activity. The 
papers in this collection help to remind us that 
cytoplasm Days a striking part in the activities of 
cells. 

For some, the development of tissue culture over 
the past fifty years has been somewhat of a dis- 
appointment. The early promise in the days of 
Harrison and Carrel led one to expect that many 
fascinating experiments on living cells would be 
carried out. These did not appear to any large 
extent (with some important exceptions), and it was 
as if the ‘success in. getting cells to grow at all was 
the occasion of so much “joy that progress became 
fixed at that point. The present series of papers 
represents a departure from this, and one is enter- 
tained by some of the advances in the past few years 
in which the cultured cell is used as a tool for dis- 
covering the answers to questions which one has been 
wanting to know. 

Importgnt advances in culture technique are 
described by W. R. Earle, G. O. Gey and their col- 
leagues. By a systematic study of the effect of various 
supporting surfaces for the cells, and of agitating 
the medium, Earle has succeeded in regularly 
geowing a mass of cells of the, order of 1 gm. in 
- weight from each inoculation, and, if necessary (after 
conditioning the medium), from a single cell. This 
should” have repercussions in several directions, 
especially in biochemistry, where the use of homo- 
geneous populations of tissue cells, instead of mixtures 
as heretofore, to compass cell with cell should initiate 
a new biochemistry of the tissue cell and, especially, 

a bifthemistry of cancer. 

The development of compjethly liquid media by 
Gey and by Earle enablés cell suspensions to bt 
Bs eloninat solutions, rå measured out in aliquots, 

us eliminating some of the biological variation in 
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the testing of drugs. ‘These liquid media also -enable 
growth to be measured by the counting’ of nuclei 
instead of by the erstwhile indireet method of nucleic 
acid determination. 


~ 


~ 
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It is pleasing to note that the culture of sels . 


appears to have been stri ipped of much of the semi- 
mystic ritual of Carrel and placed on a fdirly scientific 
basis. There seems no reason why these advances in 
technique should not have been made thirty years 
ago, except perhaps a paralysing belief in the need 
for following a prescribed ritual. 

C. M. Pomerat has measured the toxic concen- 
trations of 110 substances on chick and human 
cultured cells. In view of the known wide differences 
in susceptibility of various mammalian species to the 
same drugs, and particularly to carcinogens, and the 
paucity of information on human material, this 
method should fill a gap in knowledge without the 


use of human volunteers and with less variation ` 


than with the use of individuals. 

The use of tissue culture in the rapid screening of 
anti-cancer substances is reported in several papers. 
Here again, the importance of being able to cultivate 
any kind of tissue cell is emphasized. It is not yet 
known whether this is possible, and perhaps all the 
problems are not yet solved. But a favourable 
therapeutic index obtained on comparing the response 
to a drug of neoplastic cells with that of fibroblasts 
has sometimes given disappointing results when the 
drug is tested in the whole animal, where he more 
susceptible (but less easily cultured) intestinal 
epithelium and bone marrow are usually mjured. As 
pointed out in the discussion, it would be better to 
use these two tissues as controls in culture. 

J. T. Syverton and W. F. Scherer describe the use 
of cultured mammalian cells for the assay of viruses 
and their antibodies. Here again one notes the use 
of the more readily proliferating tumour cells as 
indicator, rather than normal cells, though the 
results appear to be satisfactory. 

Several interesting papers describe the effects of 
various substances on the cytoplasm of cultured 
cells. While no explanations are yet forthcoming for 
these effects in terms of chemistry and physics, it is 
to be hoped that, by supplementing the observations 
on the more easily handled Protozoa, the comparison 
should bear fruit. 

Pomerat and Gey re-focus attention on the im- 
portant phenomenon of ‘pinocytosis’ whereby pro- 
teins may enter living cells. This has been almost 
entirely neglected since first described by W. H. 
Lewis in 1931. W. R. Duryee and J. K. Doherty, 
and also Pomerat, describe the excretion of visible 
material from the nucleus into the cyf>plasm. The 
former put forward an interesting theory of 
mitosis. ‘ 

While it is not possible to mention all the remark- 
able findings reported in this conference, many of the 
contributors seem to be conscious of the effectiveness 
of their approach and of the impact which it is 
“Gone for ever ..: is the 
notion of the fixed rigidity of cells”. 
contribution could there be to the study of the 
mechanism of drug action than to pinpoint with 
precision the part of a cell that may become ee 
by the drug? This qualitative approach... 
more fruitful than the knowledge, for example, that 
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50 per cent of a population of cells is destroyed, by 
& given *cpncentration of a drug”, to quote a few of 
the enthusiasts. ` e 


attention to. misprints and the lke; but, the state- 
ment òn p. 1224 that DNA is the chief chemical 
component of enzymes seems remarkable. 

This report can be thoroughly recommended to 
biologists and pharmacologists as providing stimu- 
lating reading: so much so that it ends with a poem 
expressing the excitement*one may feel at beholding. 
.Pomerat’s ciné films. R. J. GOLDACRE 


- 


~ EUROPEAN ASSOCIATION OF 
EXPLORATION GEOPHYSICISTS 


MEETING AT THE HAGUE 


HE seventh meeting of the European Association 

of Exploration Geophysicists was held at The 
Hague during December 8-10, 1954, this Lemg the 
first occasion when an earlier venue had been re- 
visited. In the three years since the inaugural 
meeting there, the membership has grown from its 
anticipated strergth of about one hundred and fifty 
to a present strength of more than eight hundred—. 
an indication of the very active European interest 
in exploration geophysics. With the president, J. 
Goguel, in the chair, the proceedings began with a 
short business meeting and an opening address by 
Prof. Vening Memesz. The technical meeting included 


> ethe pregntation of twenty-two papers, nine dealing 


ae 
oe 
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with seismic, seven with gravity, three with electrical 
and three with magnetic methods. This distribution 
does not fully correspond with that of exploration 
effort between the various methods which, in terms 
of numbers of field parties, has been quoted recently 
by Germain-Jones! as seismic 50, gravity 18, elec- 
trical 24 and magnetic 8 per cent, out of a total 
of some two hundred and thirty parties based on 
Europe. 

Four of the seismic papers described theoretical 
approaches to field problems, the first by Y. d’Erce- 
ville (France), dealing with the velocity of propa- 
gation of longitudinal waves in muds. The observed 
velocity in such materials is often lower than that of 
either the solid or liquid constituent, and using a 
simple mathematical model he showed that such a 
velocity might be expected. Unfortunately, the 
theory also predicts a velocity, intermediate between 
those of the constituents, which is not observed in 
practice, and there was some criticism of the com- 
pleteness of the chosen model. A. Stein (Germany), in 
attempting to determine the applicability of the 
reflexion method to mining problems in Siegerland, 
hed calculated the energies to be expected in longi- 
tudinal and transverse waves reflected from siderite 
veins of various thicknesses. In a more purely 
theoretical approach to a similar problem, J. Baum- 
garte, H. Menzel and O. Rosenbach (Germany) dealt 
with the reflexion of longitudinal waves at a thin 
layer lying between media of differing velocities. 
The frequency spectrum and the energy/time relation- 
ships were discussed both for sinusoidal plane waves 
and for an incident pulse of arbitrarily chosen form. 
Although necessarily somewhat limited by the initial 
assumptions, this was felt to be a very promising 
step in the investigation of changes of seismic pulse 
wave-forms. In a further paper on reflexion sur- 
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veying, W. Brawh (Germany) considered ‘the traveļs 


.time curves with particular reference to, the possibilty 


of determining velocity distributton. , | 

Three papers were concerned with the mores prac- 
tical aspects of sismic surveying.® W. M. Jones and 
A. T. Dennison ‘Great Britain) described a portable 
geophone, designed for ¢long-distance refraction 
surveys, which has a natural frequency of 2 c./s. ; 
while there is some doubt whether this low frequency 
is required, experimental evidence on the subject 1s 
indecisive. The discussion on a protractor, designed 
by J. Schoeffler and E. Diemer (Germany) to facilitate 
the computation of refraction results, showed that 
many computers devise such instruments for the 
solution of their most frequent problems ; apart from 
those described et the meeting, instruments of similar 
type though differing in detail have been described 
elsewhere*. For several years, multiple geophone 
groupings have >een used in reflexion surveying to 
minimize the background noise due to the shot, and 
H. Richard and M. Rimbaut (France) gave the 
results of a quantitative field study of the improve- 
ment obtained with various linear arrays; this was 
found to depend, approximately, on the square root 
of the number of geophones. pE 

A. M. Selem (Italy) gave a comprehensive descrip- 
tion. of the instrumental and interpretative techniques 
required for a reflexion survey.in æ coastal region of 
Southern Abruzzi, an area characterized by a heavily 
eroded topography. The use of special vehicles and 
field techniques ags enabled the survey to be mainly 
truck-borne in spite of the steep gradients encoun- 
tered. Variations in the near-surface layers and the 
rapid changes of surface elevation required a detailed 
investigation of the’ requisite corrections ; although 
the results have not yet been checked by drilling, ib 
is thought that the techniques applied have been 
very successful. At the present stage of geophysical 
prospecting, it i somewhat unusual to hear a new 
method proposed. In this case, M. Matschinski 
(France) suggested that measurements of the seismic 
ground unrest could yield information on the under- 
lying geological structure. Assuming that the seismic 
background is random in nature, he has applied 
statistical methods to show that measurements of 
shear strain and_of the particle velocity at the surface 
are related to the depth atd character of the geo- 
logical formatioas. While certain instrumental and 
field problems can be envisaged in the practical 
application of such a method, it remains an inter- 
esting suggestion for the practical use of what are 
otherwise, like telluric currents in electrical pros- 
pecting, merely unwanted background noise. ° 
_ In the gravity-section, three authors were concerned 
with improved techniques of interpretation. G. C. 
Colley (Great Britain) discussed the variations m 
elevation correction factor required to correct 
readings to the datum level, with special reference 
to its variation across geological boundaries gud 
structures. Formule were given for the .case of 
dipping beds tcgether with a general discussion of 
the anomalous =ffects which may result over’ anti- 
clines and near outcrops, although it was agreed that 
application of the results would require some prior 
knowledge of tha general geological picture. F. Sumi 
(Yugoslavia) was concerned prinfarily with a rather 
different applipation, the determination of thedepth 
of an ore-body ~wh&n jts shape may be assumed. K. 


Jung (Germany: has derived a formula, suitable for 


numerical computations, for the topograppical cor- 
rection of gravisy megsurement® ; ,this is analogfus 
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fo the earlier formula, derived by Schwedyar, for the 
correction of torsion balance readings. , 

W. Domzalski (Great Britain) reported a series of 
gravity meastirements made in underground wogkings, 
readings’ being ob#ined also at points on the surface 
vertically above those below ground-level. By 
averaging the rock densjty values measured in sthe 
laboratory, he has obtained good agreement with 
those calculated from the gravity measurements 
using the standard value for the ‘mean earth density. 
A more academic note was struck by S. K. Runcorn 
(Great Britain), who discussed the recent investi- 
gations in. Great Britain of the direction of magnet- 


zation of rocks, with special reference to sedimentary | 


rocks. Their relevance to theories of continental 
movements was described, and he emphasized the 
importance of further measurements to give positive 
evidence on polar drift and on the relative movements 
of lund masses. : 

The growing use of geophysical methods in mining 
operations was typified by a description of a gravity 
survey in east Carmarthenshire by J. T. Whetton, 
J. O. Myers and I. J. Watson (Great Britain). This 
detailed survey around a new colliery site, in an area 
of complex geological structure, has indicated the 
presence of various faults as well as anticlinal and 
synclinal structures. These results should help in the 
planning of the mine-workings, and it will be inter- 
esting to see bow closely the present geophysical 
interpretation agrees with the true geological picture. 
In a second report on a survey in northern Italy, ©. 
Monnet (Italy) dealt with the extended application 
of the vertical gravity-gradient method. This has 
been used with excellent results over the areas of 
interest, and its use as a quantitative interpretation 
tool in other similar areas was recommended. 

An interesting example of international co-opera- 
tion was afforded by maps, presented by J. W. 
de Bruyn (Holland), showing the Bouguer and 
isostatic isogals over most of Europe and North 
Africa. These maps are on a 1 : 5,000,000 scale with 
5- and 25-milligal intervals, and the Bouguer map 
clearly illustrates the principle of isostasy. The 
isostatic isogals, based on the Airy—Heiskanen 
system, show predominantly positive anomalies, and. 
the features of this map were discussed in some 
detail. A later edition of these maps will be prepared 
to include a considerable amount of data received 
recently, and any further information which may 
become available will be most welcome. H. Closs 
(Germany) has prepared, in a similar way, a map 
showing the magnetic Z-anomalies over Europe. He 
hoped ¢o make further progress with this, although 
tbere were difficulties in combining the results of 
different fidid surveys owing to the lack of a commor’ 
standard of méksurement; in the discussion, some 
doubts were cast on the practical value of such a 
map. An analogous seismic-velocity map was sug- 
gested; but this would-clearly require agreement on 
the aim of such a map and the choice of one of the 
various possible types of information to be shown. 

A paper by V. Baranov (France) provided three 
charts to help in the interpretation of magnetic 
surveys. Plotting the observed results and visual 
Kitting to the normalized yalues on the charts give a 
wapid interpretations of the observed anomaly. As an 
examp of the use of the charts, he described a 
mining survey in the Pyrenees where one ore-body, 
and possibly a second, had beefi.successfull¥ located. 
The varigus- geophysical well-logging techniques are 
un *videspread use, aad ¥. L. Mathieu and C. Rosoff 


è e 
+ o è baad 
= è 
t 


NATURE 


ty ’ 
‘ 8 a 
n April va 1955 vor 175, 


(France) gave a general account of the methods 
curfently employed, though omitting the continuous 
velocity logger now available in America, but not as yet 
in Europe. They described how the origjnal eléctrical 
methods, though successful in soft fermations, had 
proved unSatisfactory in hard sandstones and lime- 
stones, and they showed How thg methods developed 
since the Second World War had considerably 
improved the value of well logging in such hard 
formations. For surface electrical resistivity measure- 
ments, O. Koefoed (Holl&nd) propose@é a modified 
method of calculating standard interpretation curves 
and gave a set of such curves for a three-layer 
problem. He critically reviewed Hummel’s method 
of interpretation and suggested an amendment tq 
extend its useful range. 

Finally, in a paper particularly appropriate to a 
meeting at The Hague, A. Volker and E. O. Houtsma 
(Holland) described resistivity measurements made 
in and near the Zuider Zee to determine the salinity 
of the subsoil. For the measurements in open water, 
a special cable had been used which provided nine 
different electrode combinations for each position on 
the sea-bed, with a consequent increase in the speed 
of working. The results are of importance both for 
agriculture and for the provision of water supplies, a 


further example of the’ widespread applications of : 


geophysical surveys. A. T. DENNISON. 


i Germain-Jones, D. T., Geophys. Prospecting, 2, 177 (1954). 
2 Vajk, R., Geophys., 19, 237 (1964). 


THEORY OF PLASTICITY ° 


HE James Clayton Lecture for 1955 of the 

Institution of Mechanical Engineers was given 
by Dr. Wiliam Prager, who chose as his subject 
“The Theory of Plasticity: a Survey of Recent 
Achievements’, and Dr. Prager gives an account, 
both authoritative and entertaining, of the present 
position of the plastic theory. After a brief historical 
review, he states carefully the reasons for adopting 
simplified mathematical models, and emphasizes that 
the solutions derived therefrom can only be approx- 
imations to the physical truth.. He then ulustrates 
the stress-strain relations corresponding to the 
various simplified theories by reference to the dis- 
placements of cleverly devised kinematic models. 
These models are certainly most helpful as means, of 
conveying a clear conception of the discontinuous 
stress-strain relations characteristic of the plastic 
state. Dr. Prager uses them for showing the dffference 
between stress-strain theories based on “total and 
incremental strain, a discussion which reveals clearly 
the conceptual superiority ` of the imecremental 
laws. 

The application of general plasticetheoxems in the 
calculation of ultimate load-carrying capacities in the 
fields of structural and mechanical engineering is 
then discussed. Methods of obtaming lower and 
upper bounds on collapse loads are introduced by 
reference ‘to a simple structural example, in which 
plasticity takes the form of deforming hinges in a 
member subjected to a transverse load. The extension 
of these methods to continuous bodies, with applica- 
tion to mechanical engineering problems, is then 
described, and a number of illustrations are given. 
It is found that, while it is comparatively easy to 
obtain upper bounds in plane and three-dimensional 
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problems, lower bounds are much more difficult to e 
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realizes. Recent’ advances in the derivation of exac 

values for critical loads are discussed. eo 
The application of plasticity theory to steady-flow 

problems in which large pla8tic deformations occur, 


~-’ although stregs and velocity fields do not change with 


time, ig illustrated by reference to the plane problem 
of sheet extrusion. Anotherclass of problem involving 
large plastic deformations arises when the shape of 
the plastically deforming part of a body remains 
constant, while the size increases as more and more 
of the originally rigid matgrial becomes plastic. The 


lecture ends with a short section dealing with . 


dynamic problems, and quotes as an example the 


~~ case of a beam subjected to a transverse uniformly 


distributed blast load. The energy given to the beam 
and stored momentarily as kinetic energy is dis- 


_ sipated in deformation at plastic hinges, which may 
~ move progressively ‘along the beam, thus producing 


y 


plastic deformation over considerable lengths. 

_ Dr. Prager’s lecture certainly reveals a remarkable 
advance in the development of the theory of plasticity 
in recent years. The large part played “by mathe- 
matical intuition in the derivation of many of the 
solutions is evident, and the many cases in which 
this intuition is successful in achieving solutions to 
practical problems represent the most stimulating 
feature of the theory of plasticity for the engineer. 
As progress continues, the place of mtuition declines 
and systematic analysis takes its place. This survey 
has been made at a time when the second stage is 
well under way in many branches of the theory—a 
period full of danger as well as promise. The danger 
is that mathematical models found successful for 
certain problems may be applied indiscriminately 


» @nder co&ditions where they become quite inadequate. 


This is revealed most clearly at the end of the lecture 
in the section dealing with dynamic loading, where 
a factor of over-riding importance, namely, the effect 
of rate of strain on the stresses producing the deforma- 
tion, is scarcely mentioned. The lecture is concerned 
with the theory of plasticity, of which it is a most 
outstanding and opportune summary. It is for the 
engineer who applies the theories to satisfy himself 
that the mathematical model on which the theory is 
based is appropriate to his problem, either by funda- 
mental investigations or by carrying out suitable 


3 tests under practical conditions. — M. R. HORNE 


‘CARNEGIE INSTITUTION OF 
. WASHINGTON pao 
* REPORT FOR 1953—54 


È | ‘HE report of the president of the Carnegie 


Institution of Washington, Dr. Vannevar Bush, 
for the year şndeq June 30, 1954*, explains in some 
detail the features of the new retirement plan which 
came into operation on July 1, 1954. He discusses the 
principles on which ıt is based, notably the import- 


ance of reaching understanding with those affected at 


the outset, and securing individual assent in advance 


«to whatever changes or modifications are seen from 


time to time to be desirable to serve the best interests 


-= of the group concerned and provide a balanced 


provision against the risks which savings mevitably 
face. Of the research activities of the Institution, 
* Carnegie Institution of Washington. Report of the President for 


the Year ending June 30, 1954. Pp. 15. (Washington, D.C.: Carnegie 
gq ustitution of Washington, 1954.) A 
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Dr. Bush notes that fully half the observing time 
of the 60-in., 10)-in. and 200-in. telescopes at the” 
Mount Wilson amd Palomar Observatories continues 
to bee devoted zo spectroscopic and .photometric 
studies*of individual stars. Prelimipary results 8f the 
spectroscopic investigations of globular.cluster stars 
durjng the past two years indicate a lower excitation 
temperature for a given spectral class, and a substan- 
tially lower abundance of the metals than is found in 
population I, whi: photometric studies have revealed 
large differences between the two populations in the 
relation between total luminosity and surface tem- 
perature. In co-operation with the National Bureau 
of Standards, the United States Naval Observatory 
and the California Institute of Technology, the 
Institution is examining whether electronic image- 
conversion. technijues offer a means of extending the 
range of large telescopes or increasing the utility of 
those of moderate size. i 

The Departmert of Terrestrial Magnetism reports 
considerable progress in our understanding of the 
structure of the atomic nuclei, based on the observa- 
tion that most naclei from fluorine to uranium can 
be made to radiate characteristic gamma-ray lines 
when bombarded by relatively low-speed helium ions 
from an electrostatic generator. About a hundred 
and fifty energy-states have been detected in some 
seventy nuclei examined at the Department by this 
‘Coulomb excitation’ process. Experimental observa- 
tions at the Geophysical Laboratory are gradually 
providing a quanzuitative basis for understanding the 
various assemblages of minerals found in the meta- 
morphic rocks and have led to the synthesis of many 
minerals found in such rocks, including a series of” 
micas and garnets, the ranges of stability of which as 
functions of temperature and pressure have been 
determined. Other studies have demonstrated that 
the recurrence of proteins in hard parts of recent 
creatures is widespread and that under favourable 
conditions fossils may contain amino-acids such as 
alanine, glycine, valine, leucine, aspartic acid and 
glutamic acid after 360 million years. 

In the Deparment of Plant Biology, spectral 
changes of unidentified substances have been found 
in illuminated Chlorella suspensions. The work on 
grass this year has shown that environment may 
greatly influence the percentage of aberrant or ‘off- 
type’ plants that may appear in a stabilized, asexually 
reproduced strain. Under conditions of intense 
competition in unfavourable environments, the 
percentage of sexcally produced variants may increase 
greatly in relation to the normally predominant 
asexual plants. The absolute absorption Spectra of 
purified chlorophylls ¢ and d and of bacteriochloro- 
phyll have been cetermined, thus providing a means 
of determining tkese pigments in plagts which use 
them for photosyathesis. Studies of forests on both 
sides of the Paciic suggest that the coast redwood 
was not a tree of the coast during much of its hundred- 
million-year history,» but lived at higher elevations m 
the interior of Narth America. y - 

Experiments an Salmonella typhimurium J the 
Department of Genetics indicate that_a gene locus 
occupies a longitadinal section of the chromosome, 
and that changes occurring in different parts of the 
locus give rise tc different Aew fgrms of the gene, 
that 1s, alleles. Feecent work on the genette mechan- 
ism of bacterie viruses indicates that viral nUcleic 
acid controls viral inheritance, while studies of cell 
chemistry have focused attention on the importance 
of the nucleoprotein complexgn Ytal cellula? activi- 
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ties. Notable progress has been made in the Depart- 
‘ment of Embryology in the analysis of the control of 
sex differentiation in the embryo by the action of sex- 
gland hormqnes ; and a long-term study of the blood 
flow through the placenta, first in monkeys Bred for 
the purpose, and afterwards on human placentas, 
points to physiological factors—that is to say, differ- 
ences in blood pressure lsetween the maternal arterial 
and venous blood and the blood within the placenta— 
as-the chief directive agency of the maternal placental 
circulation, assisted by anatomical features of pla- 
cental structure. Experiments on pregnant rhesus 
monkeys suggest that sugar metabolism in the 
primate placenta is not like that in sheep, at least 
with respect to glucose and fructose. The Depart- 
ment of Archrxology continued its researches dealing 
with the preconquest history of Yucatan. 
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RELATIONSHIP OF SCIENCE 
AND RELIGION 


N his Rede Lecture for 1954 on “Science and 

‘Religion: a Changing Relationship”, which has 
now been published*, Prof. C. A. Coulson, pointing 
out that Nature (by which he means the totality of 
our environment) and man are central both to 
science and religion, maintains that the division of 
our experiences into those labelled scientific and those 
labelled religious is wholly unsatisfactory and false 
to the true character both of science and religion. 
Science claims to give an account of all our environ- 
ment, and he believes that the limits of science are 
only those which are presented by the words: if a 
question about Nature can be posed in scientific 
terms, then ultimately it will be susceptible of a 
scientific answer. In remarking that every scientific 
law is a new imaginative conception, Prof. Coulson 
suggests that, like the artist, the poet and the saint, 
the scientist is making sense out of that part of his 
experience which appears most amenable to his own 


selective understanding ; he is looking for a pattern ` 


within them which will satisfy him as reasonable and 
consistent. Science is one kind of pattern, art is 
another. j 

Our loss of immediacy in our relation to Nature 
has, Prof. Coulson thinks, increased rather than 
diminished the contrast between conventional science 
and religion. Among the scientists of to-day there 
are respect and excitement, sometimes astonishment,. 
but all too seldom reverence; and if we could 
recogmize that man’s total response to Nature must 
include not merely the making of a pattern that may 
be called ‘true but also the recognition that God is 
mediated to him both in the experience and in the 
pattern, science would be recognized as one of the 
languages in which God is revealed, and the work of 
scientists would be seen as part of God’s work. -The 
sense ‘of immediacy, which has ‘largely been lost in 
modern scientific study, would be rediscovered. Our 
approaeh to the study of man is also changing, and 
here Prof. Coulson thinks science can help religion by 
forcing us to see and understand the sacramental 
value of Nature and {he wholeness and unity of 
things. Science ds also a powerful and insistent 
remugier of the worth of reason at a time when 
men’s faith in the virtues of reagon fg wavering. A 


* Science and Religion: a Chan g Relationship. (Rede Lectur® 
_for 1954.) . 36. By Prof. O. A. Coulson. (Cambridge: At the | 
Universitv"Press, 1955.) 923. @. net. 2 
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faith in rationality is central to the Christian tradition 
at jis finest. Science is also affecting our view of the 
role of men ‘withm the whole „pattern ef Nature. 


Men and Nature are iflextricably mixed, and Prof. 
Coulson believes that science has som®thing to say* 


about the very structure of human fulfilment, for 


.which Christians have greater reasons for being 


grateful than they sometimes*admit. There is a 
liberating quality about scientific thinking to-day, 
and yet a humility, which seems to him to augur 


well for a future complementary relation between 


science and religion. 
In its methods of working, in its dependence upon 
the assumption of a spiritual wholeness about life, in 


its insistence upon the richness and variety of - 


experience, and the inter-relatedness of all things 
within the role of a person, continued Prof. Coulson, 


the changing pattern of science “has come back to 


something more like harmony with the Christian 


faith. In that new harmony there are new notes 


which would never have been sounded but for the 
patience, the integrity and the creative imagination 
of men of science. Lastly, all scientific beliefs are 
experimental in character, and the concepts of science 
acquire their validity only in experience. This is 


also true of the Christian faith, and it is one more 


debt which religion owes to science. 
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BURSTS OF RADIO EMISSION 


D. DAVIES has published a paper entitled 
. “An Analysis of Bursts of Solar Radio Emis- 


Phenomena” (Mon. Not. Roy. Astro. Soc., 114, 1; 
1954), which presents a detailed analysis of bursts of 
radio emission recorded at the Radiophysics Labor- 
atory, Sydney, during January 1950-June 1951. 
This analysis includes a detailed study of the cor- 
relation of bursts with flares, sunspots, ionospheric 
fade-outs and magnetic crochets. While attempts to 
draw physical conclusions from the analysis have 
not been made in most cases, nevertheless certain 
results of immediate interest are briefly discussed. 
The radio data were obtained mostly from records 
at 200, 600, 1,200, 3,000 and 9,400 Mc./s., and in the 
latter part of the analysis these were extended to 62 
and 98 Mc./s. 
taken at the Radiophysics Laboratory, Sydney, 
except the first, which came from records from the 
Commonwealth Observatory, Mt. Stromlo. 

The analysis—in two parts—includes a rmumber of 
histograms, and shows that many of the properties 
of bursts change with frequency ( burst is defined 
as “any clear-cut solar radio emission rising above 


the daily level”). A characteristic of bursts is ther _. 


‘jaggedness’, that is, short-duration rises and falls in 


intensity, and the degree of jaggedness decreases 


with increasing frequency. Tables, figures and 
histograms show that there are many interesting: 
relations between the number of bursts and their 
frequencies, and also between bursts and sunspots, 
flares, fade-outs and crochets. 
bursts rises from 600 to 9,400 Mce./s., their average 


the average interval between the~bursts increases 
from 10 to 26 hr. A number of figures shows the 
distribution of the lifetime of the bursts at the 
different frequencies, the distribution of their decay 
times, the distribution of their intensities, etc. é 
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All these came from the records . 


4 


me 


As the frequency of ~, 
number per hour diminishes from 0°10 to 0-04, and — 


è ' 
No. 4457 April 2, 1955 


The second part of the analysis deals with the 
relation between radio data and sunspot data, and 
to do thissan estimate was made of the average 
- number of bursts per hour fof each month ; ` Fig. T- 
_<@ives æ comparison of the three-month running 
means (umber ôf bursts per hour) with thesmontbly 
average sunspot areas and g@uumbers for the period 
referred to earlier. From this figure the following 
conclusions are drawn: (1) time plots of the burst 
index aré similar at different frequencies; (2) there 

is a good correlation betwęen the burst index and 

, the sunspot area and number. Additional important 
results are the coincidences between flares and excess 
radio noise; at least 99 per cent of all flares are 
accompanied by excess radio emission in some part 
of the frequency-range, but it is admitted that this 
high correlation may be due to chance coincidences. 
= Bo many other matters are dealt with that it is 
_inopossible to consider them all here. One further 
-,- point, however, may be mentioned, namely, mag- 
netic storms and world-wide crochets, briefly referred. 


-rmm 


to in the appendix. On four occasions, listed in 


Table 6, the sudden commencement of a mag- 
netic storm was preceded by a burst but not a 
flare, the time delay between burst and commence- 
ment of the magnetic storm varying between 20h. 
58m. and 29h. 13m.; Table 7 lists eleven world-wide 
crochets, not accompanied by a reported flare, 
associated with bursts, between February and 
November 1950. These phenomena, it is stated, 
appear to be genuine and may be supposed to have 
a flare-like origin, judging from their association 
with bursts. - 


EARTHQUAKES DURING 
OCTOBER 1954—JANUARY 1955 


URING the last three months of 1954 there were 
in the world twenty-four earthquakes having 
instrumental magnitude 6 or greater. The greatest 
two had magnitude 7 and occurred on October 21 in 
the South Indian Ocean, and on December 16 near 
Fallon, Nevada. The latter caused moderate property 
damage. The earthquake of deepest focus during the 
period had a focal depth of 650'km. and occurred on 
™ November 25 in the Fiji Islands region. There were 
_ two minor British earthquakes. On the afternoon of 
“October 23 South Elmsall (Yorkshire) was affected 
* by & severe tremor which shook furniture and 
crockery. The shock was also felt at Hemsworth and 
Pontefracg. On November 15 at 6.25 a.m. Winster, 
in Derbyshire, was shaken by an earth tremor felt 
with Modified Mercalli intensity 4, which rattled 
ko pictures and furniture. The shock was also 
felt at Birchover and Elton. Both these earthquakes 
7 were accompanied by low rumbling sounds. Previous 
tremors at Winster occurred in February 1952, and 
before that in 1903-4. 

In other parts of Europe, earth tremors were 
reported to have occurred in -October near Trieste, 
near Innsbruck and in Spain. On November 16 an 

_- earth tremor occurred forty miles south of Rome, and 
on November 23 at Grisi, near Palermo, in Sicily. The 
~following month nearly all the houses on Salina 
Island (about fifty miles from Messina) were damaged 

in an earthquake swarm which began on December 
23. Possibly associated with this, there was a lava 
flow accompanied by steam from the crater of 
Stromboli, while from Etna there issued a column of 


‘logarithmic magn-tude 6-9. 
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smoke mixed with ash. Shocks and volcanic activity 
ceased by January 3. On December 23 an earthquake’ 
o¢curred in western Peloponnesus,, injuring nineteen 
people and causing the collapse ‘of several houses. 

Elsewhere, on December 4 an garthquake With 
instrumental magnitude 6} and depth of focus 
60 kpm. occurred near Trinidad. One person was 
killed, several injured, anê there was extensive 
property damage, including damage to Government 
House and both the Anglican and Roman Catholic 
Cathedrals. On December 21 an -earthquake of 
instrumental magmitude 6} occurred in Humboldt 
County, Californie, injuring several persons and 
causing extensive property damage. 

During January of this year there were reports of 
eight earthquakes with magnitude 6 or greater. The 
greatest occurred on January 13 in the Fox Islands 
(Aleutian. Islands). It was felt at Unalaska and had 
The shock with the 
greatest depth of focus occurred on January 22 in 
the Fiji Islands, -ts depth of focus being 650 km. 
The only shock reported as having caused property 
damage occurred >n January 25 on the Tennessee— 
Arkansas—Missouri borders. The damage was of a 
minor character. 
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“FORMATION AND 
CHARACTERISTICS OF LATERITE 


HE dark-red, hard, barren, slag-like, acre-wide 

sheets of laterite commonly seen in the tropics 
have led many *# conclude that this is the final 
wretched residue cf soil-forming processes and repre- 
sents the death >f the soil. - The origin of these 
impressive formations has long been disputed. 
Weathering has apparently been associated with 
removal of silica and bases; but that seems to be the 
case also with two other materials: Buchanan’s 
laterite, a soft, vesicular, red earth which hardens on 
exposure and has long been uséd as building stones ; 


‘and the deep, very friable, porous, dark-red, well- 


drained soils of forested slopes. Each of these 
materials consists largely of sesquioxides, and it has 
seemed remarkabie that they.differ so strikingly in 
their physical preperties. 

Dr. J. D'Hoore, director of the Service Pédologique 
Interafrican and s distinguished member of the staff 
of the Institut National pour l’Etude Agronomique 
du Congo Belge, has thrown.a welcome light on this 
problem by distinguishing ‘absolute’ and ‘relgtive’ 
accumulation of sesquioxides in soil*. He remarks 
that the concentration of a salt solution can he 
increased by adding salt (an absolute eccumulation) 
or by removing solvent (a relative accumulation). 
Similarly, a low-lying area can receive an inflow of 
ferruginous solution, an absolute accumulation, and 
a high-lying area ceh suffer loss of silica. and bases 
and ‘thereby exhibit a relative MOE of 
sesquioxides. 

In the case of the low-lying area attention is given 
to the physical and chemical nature of the substrate 
(for example, mised colluvial material) that receives 
the absolute accumulation of sesquipxides, and in the 
case of the upland area attention is given tg the 


* Publications de finstiigt National pour } Étude le Agronomique du 
Gongo Polge; E rie Sdentifiqwe No. 62: l’Accumulation des sesqui- 
ns les Sls tropicaŭx. Par oe J. D’Hoore. 


sea “institut National pour recede Agronomique & Gongo 
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physical and chemical nåture of the parent rock 
which undergoes a relative accuntulation, this being 
another name for the process that leads to the 
formation of a sedentary soil of the Red Eaxth class. 

Pripiat and Gastuche observed that an ifon oxide 
sol if flocculated will form hard, coherent flakes ; but 
if the flocculation is carried out in presence of clay 
under certain conditio®s, the iron is adsorbed on to 
the clay particles, and these remain loose and 
incoherent until their capacity for adsorption is 
exceeded. D’Hoore considers that in Nature also a 
similar process accounts for the more ready formation 
of hard crusts and hard concretions in a medium 
that is coarse and low in clay content. 

In agreement with many other authorities, D’Hoore 
observes that a low-lying zone of absolute accumula- 
tion may be buried under new deposits or, if drainage 
improves and a cycle of erosion intervenes, may end 
up as the resistant capping of a” flat-topped hill. 
These lateritic crusts (cutrasses) are liable to mech- 
anical breakdown and to chemical dissolution, the 
latter being mainly due to formation of complexes 
with organic materials derived from growing plants. 
If the underlying material is well supplied with plant 
nutrients, fertile soils may result from the decom- 
position products of the lateritic crusts. 

In considering the classification of these sesqui- 
oxidic accumulations, D’Hoore considers first whether 
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accumulation is in progress, whether it has stopped, 
qr whether breakdown has begun. Within these 
major categories it is possible to recognize four modes 


.of accumulation: A,*absolute; Ar, the same with 


some relative enrichment; R, relative; and Ra, the 
same wih some absolute enrichment, For ar example 
of Ar, there is the low-lying accumulation on a sub- 
strate which is itself liable tọsremoval of silica and 
bases. For an example of Ra we have the deep Red 
Earth in which plant roots bring into solution and 
mobilize a part of the abundant sesquioxides that 
are afterwards immobilized, forming a cement for 
particles that were previously loose. Further classi- 
fication of the sesquioxidic accumulation proceeds on 
a logical plan, and illuminating accounts are, given 
by Dr. D'Hoore of the visible characters of ' the 
various products and of the laboratory data, such as 
chemical analysis, differential thermal analysis and 
examination under the electron microscope, which 
can supplement field observation of morphology. i 

The publication is illustrated with-, ‘well-chosen 
photographs and diagrams. It marksa niemorable 
advance in our knowledge of some of the-soul-forming 
processes which. profoundly influence agricultural 
development in the tropics. In this field it will add 
to the alréady high prestige of the scientific work 
sponsored by the Institut National pour -l'Étude 
Agronomique du Congo Belge. 
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ORIGIN OF THE VIRUS-PRODUCING CHROMATIC ` 


_ MASS OR NET OF THE INSECT NUCLEAR POLYHEDROSES ° 


S 


Ce g By N. XEROS 


Plant Virus, Research Unit (Agricultural Research Council), Molteno Institute, Cambridge 
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ANY authors, including Marzocchi! and Glaser®, 
have mamtained that the pathological intra- 
nuclear chromatic mass or network of the infected 
lepidopteran cell is a stage im the further development 
of a fused aggregation of nucleoli. This view, how- 
ever, is certainly erroneous. Paillot? and Heidenreich‘ 
considered that the chromatic mass in a number of 
Lepidoptera is formed primarily, by the fusion of 
chromatin granules of the pathological nucleus. 
(Paillot’s and Heidenreich’s further claim regarding 
the presence of supposed nucleolar remnants and 
their deposition on the chromatic masses is mistaken.) 
Bird’, in the case of a nuclear polyhedrosis in sawflies, 
and Xerqs®, in a number of Lepidoptera, also ascribed 
its origin to fhe association of.chromatin granules, 
Certainly there are appearances which suggest this 
interpretation. However, a more detailed examination 
of this aspect of the cytology of several. nuclear 
polyhedroses failed to support ite It appears that the 
chroraatic mass does not arise~from any of the 
recognizable pre-formed bodies of the nucleus. 

The nuclear polyhedroses investigated were those 
of the fat body and hypodermis of the Lepidoptera 
Abraxas grossulariata, Lymaniria dispar, Bombyx 
mori, Pyrameis atalant@ and Panazia dominula; of 
the midgut of A. grossulariata and B. mori; and of 
the fhidgut of a sawfly, Neodiprion eertifer. In this 
work, Carnoy-fixed material wa? examined both with 
and without acid hydrolysis and ribonuclease extrag- 


jion. Some deoxyribgnuclease extraction was also 
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done. The most useful stains used were Giemsa, 
Schiff’s reagent, toluidine blue and bromophenol 
blue. Some material fixed in formalin and osmic acid 
was also examined, as well as some live material. 
All the consecutive sections of many given nuclei at 
different stages of development of the disease were 
studied, and care was taken to ensure that the 
possibility of confusing nucleoli with the earliest 
stages of the chromatic net in material extracted 
with hydrochloric acid was avoided. 

At about half-way through the infection cycle of 
the hypertrophied infected ‘Gell, there is % tendency 
for aggregates of nucleoli and chromaéin granules 
to form. Some nucleoli fuse, others elongate, etc. 
About this time the chromatin granules, apart from 
those retreating to the nuclear membrane, either 
become closely associated with the surfaces of the 
nucleoli or remain loosely associated with the 
nucleolar clumps. At the same time the true 
chromatic masses make their appearance for the 
first tme in the form of small patches, sheets or 
branching lobes of protein material which arise in 
between and peripherally to the nucleolar aggregates. - 
The topographical relations at this stage, and for a 
long time after, may perhaps best be described asy 
those of interdigitation or interlacement, the chrom- 
atic mass or masses in a nucleus interdigitating with 
the nucleolar masses. 

The chromatic mass(es) as it grows, the nucleus 
itself meanwhile expanding, develops progressively 
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g" Fig. 1. Fat body cell of Abrazas glossulariata. X, discrete 
cleoli. FY, moderately developed chromatic net 


nu = 
the pores of which at this stage are just resolvable by the light 
2 microscope. Photo retouched. x 1,750 


. into one or several well-defined bodies tending to 


‘ 


occupy one or other end, side or centre of the nucleus. 


~ More or less of a definite ring-zone appears, depending 


partly on the relative size of the nucleus and its 
chromatic mass(ës), and partly on the degree to 
which the nucleolar material lies close to the nuclear 
membrane away from the chromatic mass or con- 
tinues to intertwine with or dissect the latter. 
Heidenreich is mistaken in believing that the 
chromatic mass shrinks and, therefore, becomes 
denser and more Feulgen-positive, in the course of 
the disease. There are a tremendous growth and 
increase in amount and concentration of both the 
protein and deoxyribonucleic acid of the masses. 
There is no simple coagulation or fusion of chrom- 
atin granules (as stated by Hughes’) to give a 
chromatic mass as strongly Feulgen-positive as the 
+chkromatinggranules themselves, or staining with the 
“same intensity or colour with toluidine blue or 
Giemsa. When first formed, the chromatic mass is 
almost completely Feulgen-negative and achromatic, 
and with toluidine blue stains a pale-greenish wash. 
Were its origin from the chromatin granules, it could 
only be from dispersing material of ‘disintegrating’ 
granules, which would lose their strongly Feulgen- 
positive and chromatic nature. In many nuclei the 
cytological picture partly suggests this; that is to 
say, at the time the chromatic mass first appears, the 
chromatin granules may be very small, irregular and 
dispersed. But the evidence goes no further than 


+that. In my material the chromatin granules of the 


“net grew. 


“tend to unravel. 


fat cells, for example of A. grossulariata and L. 
“dispar, were large, definite and discrete chromosome- 
nucleoli (Fig. 1) ; and in A. grossulariata in particular, 
but also in the majority of L. dispar nuclei, they 
remained „50 throughout the formation of the 
chromatic mass. In A. grossulariata they remained 
so right up to the maximum growth and enrichment 
of the chromatin net with deoxyribonucleic acid. In 
L. dispar they tended to unravel as the chromatic 
In Pyrameis atalanta the numerous 
chromatin gr@nule@, though definite and discrete, 
were smaller than in L. dispar and A. grossulariata. 
Apart from those on the nuclear membrane, they 
were intimately associated with the very elongated 
nucleoli. Throughout the formation and most of the 
growth of the chromatic net, the granules did not 
In none of the material examined 
was any evidence found that the chromatic mass had 

formed from the chromatin, whether this existed 
as unmistakable chromosome-nucleoli, or was un- 
ravelled to various extents. Indeed, as already noted, 
in the bulk of the nuclei of certain tissues the 
chromatin granules remained as chromosome-nucleoli 
throughout the formation and most of the growth of 
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the chromatic masses. The cytology of the nuclear, 
polyhedroses of the gut and of the other tissues, in 
the Lepjdoptera and in the sawfly.*° were, found to be 
essentially, the same. From these observatiofis ét is 
concluded that the chromatic masse of these riuclear 
diseases do not arse by fusion of chromatin granules 
but @re produced de novo. e 

In Carnoy-fixec material of the peculiar nuclear 
polyhedrosis of the blood cells of Tipula paludosa, I 
have found® that the chromosomes of the telophase 
cluster elongate aad become applied te the nuclear 
membrane. A preteinaceous inclusion body, almost 
completely Feulgen-negative, forms in the nuclear 
sap. It enlarges and becomes deeply Feulgen-positive. 
At, or just prior to, polyhedron formation the 
chromosomes become detached from the nuclear mem- 
brane. All the evidence so far obtained points strongly 
to the central body as the site of formation of virus 
rods. In this disease, as in those of the Lepidoptera 
and sawflies, the chromatin may play an important, 
even ‘secretory’, part in the formation of the 
virus-producing inclusion bodies; but the latter 
do not seem to arise directly from the chromatin 
material. 

The material of the chromatic mass, almost from 
its very formation, is recognizable as an exceedingly 
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Fig. 2. Portion of fatbody cell of 
stage of polyhedrog formation. 
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Se work during the period of polyhedron formation. In 








ds and are later freed into the ring-zone. Vicus 

gregate and polyhedra also form in large 
‘the early. net. In L. dispar the density of 
5 rods is far higher in some of these pores 
-ring-zone. -Due to this, the number of 
vhich associate together to form a single 
much. greater in the former position. It 
beer mnd in L. dispar that the inner 
tabra: 
r gregates of them, surrounding one end 



















REPHTHALATE : 


ASUREMENTS of the conductivity induced 
by X-rays in ‘Melinex’ (polyethylene tere- 
ite sheet) have been made, using the d.c. 
chnique previously described’s?. The 
- consisted of sheets of ‘Melinex’ film 
in thicknéss placed in a chamber that 
evacuated. The magnitudes of the static 
duced conductivities have been measured in 


on temperature and dose-rate, and the shape of 
» decay curve after irradiation. 

‘Re induced currents are smaller than in any of 
the. other materials we have investigated; the 
- equilibrium | induced current varies with dose-rate 
in a way that follows more nearly a linear than a 
_ square root law; and when irradiation ceases, the 
current falls within a few seconds to a small fraction 
-of the equilibrium value. Thesg three characteristics 
_ lead us to distinguish ‘Melinex’ on one hand from the 
lass of insulating materials such as ‘Perspex’ (plastic- 
ed) &nd some types of amber!, which follow almost 
cactly a linear law, and on the other from the 
ass of materials described recently? having A = 0-6 
y equation (1) below). The second class includes 
lystyrene, - potytetrafluoroethylene, unplasticized 
e@pex’, and polyethylene. The division cannot be 



















i to ‘bridge’ the gap, wit 


‘on the freed virus rods, large numbers of peculiar 
6- 
zone. By the end of polyhedron formation many of 


- othese seem to have been transformed into ‘ribbons’ _ 
The chr omatie net retains its basic structure until ae 
- most of the deoxyribose nucleopr otein virus formed ` of the fat cell is a double membrane. 7 ee 
on it has. been set free into the ring-zone ; one cord- 
__ of it after another may then dissolve and the mass  gawfly larvæ and many of the other viruses, to Dr. | 
expand and take on the appearance of a coarse net- ` 


Cuol In the course of the disease the ribo- 
ucleic acid- and protein of the cytoplasm increase 


~ nucleases used in this work, and to Prof, Ge. 


etions of L. dispar fat body, it has been found and Dr. Hy Hoffman for making available technical ~ a 


n ) virus rods are present on the fine chromatic — 
en it. is first formed. The virus rods form in. 


es form around the freed individual 


SONDUCTIVITY INDUCED BY X-RAYS IN POLYETHYLENE ae 
A POSSIBLE INSULATOR FOR lie OEOGICAE i 
APPARATUS | 

By J. F. FOWLER and Dr. F. T. FARMER 
Radiotherapy Department, Royal Victoria Infirmary, Newcastle upon Tyne | 


m to the dependence of induced conductivity | 


Seanied. as rigid, and both pgly@thylene and ‘Melinex’ 
‘Melinex’ tloser to the” 
ed class gnd eg closer to the  1,700° K. and a = 6-8. The number of traps. 

5 ‘ bi aie Peck PDE piven n dopta p below the cond ection band. herefe 


r less. qo mise part “of, the prea mem 
rane, omewhat prior go the formation of capsul 








-shaped vesicles 30-70 my in size appear in the ring 


about 500 mu x 12 my in size. The nutlear boundary a 


I am indebted to Dr. K. M. Smith for ine doae x 









R. Markham for the samples of ribo- and deoxyribo- a 





facilities at the Anatomy Department of the Royal : 
College of Surgeons for cutting the le ed hem: 
electron microscope. aes 
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Dependence on dose-rate. In the relationship be- 
tween equilibrium induced current iz and dose-rate, 





x Rå Ch) 


we find A = 0:83 + 0-05 for ‘Melinex’ film, over tl 
range R = 6-64 r. > Amin. . and between 20°C. an 
100°C. This value of A is close to that of poly 
ethylene’, for which A = 0-80 + 0-05. An expon- 
ential distribution of trapping-levels in energy below 
the conduction band is therefore to be e ected, the 
number of traps Nw between W and? W+dW 
electron volts below the conduction band being given 
by , 


Nw = Aexp(-aW) (2) 
where A is a constant. The theopy of aoda i 


ivity from which we have previously drawn aa aia Ogie 
gives x : 





a = Wht, 


where k is Boltzmann’s constant and P, Lisan n atbitrary : a 









temperature, characteristic of the material. 


In 
addition, D 


A = TT + T,) 


so that « can be determined from the observed value 
of A. a7 
For ‘Melinex’ at 50°C., it is found. that T, k 
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to one-half for each 0-1 eV. increment of depth. 
The corresponding decrease in the case of poly- 
ethylene (A = 0-8) is to one-third. (In polystyrene 
(A = 0-6), the number of traps falls to 7 per cent 
for each increment of 0:1 eV. (class 2), whereas in a 
material with A = 1 the distribution of traps is 
constant with depth.) 

The variation of A with temperature T given by 
equation (4) is in fact observed for ‘Melinex’, as in 
the case of polytetrafluoroethylene and polystyrene’. 

Dependence on temperature. Fig. I shows the graphs 


of log (comductivity) of ‘Melinex’ plotted against the 


4 


reciprocal of absolute temperature. The resulting 
straight lines are of slope proportional to the activa- 
tion energy W, according to the general formula 


(5) 


In the case of static conductivity (that is, with no 
incident radiation; Fig. la) W = 1:3 eV. This is a 
similar activation energy to those found in the other 
insulating plastics we have studied. For the equilib- 
rium-induced conductivity under X-irradiation (Fig. 
; 1b) at R = 7 r./min., the slope corresponds to an 
2 activation energy W = 0-2 eV. This is considerably 
_ less than the materials of class 2 above (W = 0-5 eV.), 
“and less than for polyethylene, for which W = 
0-35°eV. 

Plasticized ‘Perspex’ and moulded amber, however, 
have beeg found to show even less dependence of iz 
upon temperature than ‘Melinex’, and this is ex- 
plained not necessarily by & small Activation energy, 
but by a uniform distribution of traps. Using the 
exponential distribution derived above for ‘Melinex’, 
the induced current would be expected to increase 
by a factor of 3 between 20° and 80°C. The observed 
increase is in good agreement (Fig. 1b). 

Effect of removing air. When the specimen was 
kept under vacuum at 60° C. for several hours prior 
to irradiation, the dependence of 2, upon temperature 
_ became markedly less, an increase of only 14 being 
observed between 20° and 80° C.- The magnitude of 


—— 
— 


G 


o, exp (— W/kT) 


< the induced current decreased, but only at the higher 


.with the removal, 


temperatures (Fig. kc). This observation is consistent 
as the specimen chamber is 
evacuated, of some of the shallower traps (< 1 eV.), 
making the distribution more nearly uniform. These 
¿traps are probably due to the presence of adsorbed 
*gast. The same phenomenon occurs to an even 
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greater extent in, ‘Perspex’, but scarcely at all in 
polyethylene, polystyrene or polytetrafluaroethyiene.’ 
Decay of the induced current. .As In the other 
plastiog’ > studied, the conductivity persists after 
switching Off the tadiation, decaying rapidly at first 
and then more slewly. In ‘Meliner’ the rapid decay 
is toebetween 1/3 and 1/20 (depending on tempera- 
ture and dose-rate: and it occupies only a few seconds ; 
in this respect it is similar to polyethylene. The 
equilibrium conductivity m polyethylene, however, 
and therefore the current remaining after the initial 
rapid decay, is mach greater (10°-10* times) than in 
“Melinex’. 
` The subsequent desay follows the general hyper- 
bolic relation 


lua 


te 


peel 
p 


- (6) 
4 

where 7 is the current at time ¢ after irradiation 
ceases, and C is characteristic of the material, varying 
slowly with temperature. This equation is valid 
between ¢ ~ 5 min. and ¢ x 6 hr. 

Plotting reciprocal fraction of current against 
time gives C = 20 min.-! for ‘Melinex’ at 85° C., so 
that the time taken for decay from 10 per cen’ to 
l per cent would be 20 x 90 min., that is, 30 hr., if 
equation (6) remeined valid. It is found, however, 
that the decay b2comes approximately exponential 
at longer times, 30 that ‘Meliner’ at 85°C. shows 
virtually complete recovery after about twelve hours. 
At lower temperatures, this slow decay takes much 
longer, but is still much more rapid than in poly- 
tetrafluoroethylens and polystyrene ; ; and, of course, 
the currents remainmng in ‘Melinex’ at these long 
times are extremely small. 

Under vacuum the initial rapid decay is even 
greater, the fraction 2/2; remaining after 1 min. being 
reduced by a factor between 2 and 10, depending 
on temperature acd dose-rate. This accords with the 
deduction above that some of the less deep traps 
are removed. Thus, under vacuum, ‘Melinex’ becomes 
less like polyethylene, and more like the materials 
of class 1. 

Application to radiology. Polyethylene tere- 
phthalate appears to be basically suitable as a high- 
insulation materis! for use in condensers or radio- 
logical instruments which operate in the presence of 
ionizing radiation. This suitability is due to: (a) its 
high natural insulation; (b) its low induced con- 
ductivity ; and (¢) the initial rapid decay of the 
induced current, after irradiation, to very small values. 
Its performance in all these respects is improyed if 
the insulator is overated under a vacuum, but this 
condition can, of course, seldom be met ig practice. 

Polyethylene terephthalate is not yet made in the 
form of rods or blceks, but the ‘Melinex’ sheet already 
available may fird applications in condenser con- 
struction. Further tests of dielectric strength, 
mechanical properties, and incidence of flaws woukl, 
of course, be required to assess more fully its potential 
uses as an insulasing material. 

We thank I.C.1., Ltd. (Plastics Division, Welwyn 
Garden City), for their co-operation in supplying the 
samples of ‘Melinex’ film. [Dee. 22 
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LETTERS TO THE EDITORS 


The Editors do, not hold themselves responsible ` 
for gpinsons expressed by their corresporgients, 
No notice is taken of anonymous communications 


Promotion of Incorporation of Amino-asids 
by Specific Di- and Tri-nucleotides 


- WHEN disrupted staphylococcal cells are incubated 
with 14C-labelled amino-acids and a source of energy, 
the radioactive amino-acids become incorporated into 
the protem of the preparation. When only one 
amino-acid is present in the mcubation muxture, 
incorporation appears to take place by a process of 
exchange occurring between the added “C-labelled 
amino-acid (or a metabolite thereof) and correspond- 
ing residues in the cell protein. In many cases the 
incorporation can be largely abolished by removal 
of nucleic acid from the disrupted cells, and then 
restored by addition of staphylococcal nucleic acid ; 
but the magnitude of these effects varies with the 
amino-acid the incorporation of which is being 
studied!. These differing effects could be explained 
if the incorporation of specific amino-acids were 
actavated- by specific portions within the poly- 
nucleotide structure, some parts of which were more 
easily damaged, or replaced, than others. 

The incorporation of glycine or aspartic acid can 
be activated by addition of nucleic acid from 
staphylococci but not from other cells. Staphylococcal 
nucleic acid is not inactivated by digestion with 
ribonuclease, whereas nucleic acids from yeast or liver 
become active after such digestion. Therefore we 
have proceeded to fractionate ribonuclease digests 
of ‘staphylococcal ribonucleic acid, usmg chromato- 
graphy and ionophoresis on paper as described by 
Markham and Smith’, in an attempt to separate the 
fractions in the digests which are necessary for 
activation of the incorporation of certam amino-acids 
under exchange conditions. Disrupted staphylococcal 
cells have been prepared and depleted of nucleic acid 
as previously described}, and the rates of incorpora- 
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Fig. 1. Replacement of ribonucleic acid by nucleotides for the 
actietion of aspartic acid incorporation in disrupted staphylococci. 
Incuhation mixture contains buffered saline 6 3, adenosine 
triphosphate, hexosediphosphate, “Cglabélied aspartic acid, and 
staphylococcal ribonucleic acid+or nucleotides a$ indicated @ 
{A = adenylic, G = guanylic, C = cytidylic, 0 = uridylc acid). 
el unit æ amount of materia having extinction 1:0 at 260 my, 
Rubonucitig acM coilcentratgons reduced to 1/10 
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Fig. 2. Action of AC (adenine-cytosine dinucleotide) in replacing 
ribonucleic acid for the activation of incorporation of various 
amino-acids in disrupted staphylococci 


tion of "C-labelled aspartic acid, etc., determined 
in the presence and absence of ribonucleic acid or 
fractions obtained ‘from digests thereof. Active 
materials have been identified ‘by reference to the 
data given by Markham and Smith’, and by estima- 
tion of the purine bases or pyrimidine nucleotides 
liberated by hydrolysis im N hydrochloric acid. In 
the cases so far investigated, of aspartic acid, 
glutamic acid, glycine and leucine incorporation, it has 
been possible to replace ribonucleic acid by materials 
occurring 1n the di- or tri-nucleotide fractiqns. © 

Fig. 1 shows the effect of various nucleotide 
fractions in activating aspartic acid incorporation ; 
A, G, U, C refer to adenylic, guanylic, uridylic and 
cytidylie acids respectively. The fraction ‘AC’, 
which contams adenine—cytosine dinucleotide, com- 
pletely replaces mbonucleie acid and, compared on 
a basis of optical density at 260 myu, is 110 times 
as active as the whole ribonucleic acid. Many of the 
fractions tested showed some activity for aspartic 
acid incorporation, but, except in the cases of AC 
and ACO, the replacement of ribonucleic acid was 
oniy partial; thus C gave 25 per cent and either 


t 


A or AU 50 per cent replacement of the ribonucleic « 


acid effect. Replacement by the fractions reaches a 


plateau value and decreases again at high concentra-~™> 


tions; even in the most effective cases (see AC in 
Fig. 1) complete replacement is obtained over only 
a short range of concentration. Fig. 2 shows the 
action of AC in replacing ribonucleic acid for activa- 
tion of the incorporation of other amumo-acids ; 
complete replacement is obtained only in the case 
of aspartic acid of the four amino-acids tested. 


` 


Ribonucleic acid can again be replaced by small S 


polynucleotides for the promotion ef glytine, glutamic 
acid or leucine incorporation, but different fractions 
are required in each case. The fractions involved in 
the incorporation of glutamic acid and leucine have 
been tentatively identified as GU, and AU, re- 
spectively. Work is proceeding on the identification 


of fractions involved in promotion of the incorpora- `= 


tion of other amino-acids. 


It is clear that incorporation reactions for specific 


amino-acids can be activated by specific combinations 
of nucleotides, and it is probable that the effect of ribo- 
nucleic acid lies in the presence of these combinations 
within the polynucleotide structure. Since activation 


by whole ribonucleic acid appears to be species® 
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specific!, it would follow that incorporation 1n species- 
specific proteins depends upon the order of thæe 


-~combinatiois of -nueleotides m the corresponding 


” nucleit acids, and that an experimental basis for 
- Something appreaching a nucleic acid — template of 
the nature postulated by Dounce? and thers is 
beginning to appear. e 

We are grateful tf Dr. R. Markham for advice 
and guidance in separating and identifying nucleotide 
fractions. 
Ernest F. GALE 
Joan P. FOLKES 


Medical Research Council 


~~ Unit for Chemical Microbiology, 


_ Department of Biochemistry, 
* University of Cambridge. 
Jan. 27. 
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Anomeric Inversions by Glycosidases 


B-AMYLASE has so far been considered a unique 
case among hydrolytic enzymes, as its action is 
accompanied by an inversion of the anomeric con- 
figuration of the splitting product produced; that 
is, B-maltose is formed from amylose, contrary to 
expectation. From our experiments it seems that 
two more glycosidases exist capable of analogous 
anomeric inversions. 

Because of their close relationship to amylose, the 
malls saceagiais were chosen, all three consist- 
-ing of glucose chains with «-glucosidic linkages : 
(I) cyclohexaglucan; (II) ecycloheptaglucan; (IIT) 
maltose. 

The mode of action of takadiastase on all three 
substrates and of pancreatin on maltose was investi- 
gated (the cyclodextrins are not attacked by pan- 
ereatin) with the following results. 

(1) There are indications that two specific ‘cyclo- 
dextrinases’ (‘cyclohexa-’ and ‘cyclohepta-glucanase’) 
are present in takadiastase. By precipitating with 
ammonium sulphate it was possible to obtain five 
fractions (A to Æ, in order of increasing concentra- 
tions of ammonium sulphate) with varying ratios of 
activities (R) towards cyclohexa- and cyclohepta- 

glucan as shown in Table 1. 

3 (2) These ‘cyclodextrinases’ are not identical with 
either taka-amylase or takamaltase. Table 1 reflects 
also non-parallel variations and partial separation of 
the respettive activities towards starch, maltose and 


the cyclodextrins. 
& , 

Table 1. Activities of takadiastase fractions obtained by precipitating 
with increasing concentrations of ammonium sulphate and dissolving 
- the precipitates in equal volumes of water. The table includes a 
fraction A which was obtained im a different set of experiments. The 
activities are expessed*in terms of imitial drop in optical rotation 
per min. per mi, enzyme fraction, the activity of the orginal taka- 


diastase arbitrarily taken as 100. R = ratio of activities towards 


cyclohexa- and cyclohepta-glucan 










i Fractions 
A B C D E 








starch 23 | 36 33 33°5 27 100 
maltose 0 0 100 
Activity |) eyclohexa- 
towards) glucan 0 | 25 70 45 2 100 
cyclohepta~- 
ucan 0; 18 27 21 15 100 
R 19 26 22 |0 134 1 | 
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Table 2. Maximal mutarotations during enzymatic hydrolysis of 
cyclodextrins and maltose by takadiastase and pancreatin respectively Ri 
. Italic figures-for rotation after addition of alkali ' 











+ F + 
Engyme Taka- Taka- Taks- « Pan- 
* ° diastase diastase diastase | creatin 
Substrate ~yclollexa-| cycloHepta-| Maltose | Malfose 
glucan glucan 
Initial rotation +4-86° | £1-09° +2 89° 
i j +4 89 +107 +2 87 ` 
Rotation at stage of| +4 06 +0°72 +2 68. 
maximal muta- +4-16 +0-61 +2 51 
rotation 
Final rotation +2 03 -+0 -37 +11:27 
+2-01 +0 37 +1 26 
Value of maximal 
ii 5 +0°10 —0 11 —0 17 





| mutarotation 





(3) Calcium iors are specific activators of the two 
‘cyclodextrinases’. The activity of takadiastase 
towards the two cyclodextrins was considerably 
weakened by dialysis against distilled water (but 
not against tap water). The original activity could 
be restored by addition of either tap water or 
0-1.N calcium salts. The calcium ions could also 
be replaced by strontium ions for reactivation. The 
activity could nct be restored by addition of the 
following ions alsc present in tap water: phosphate, 
sulphate, chlorice, hydrocarbonate, magnesium, 
ferrous iron and sodium. 

The mutarotations observed during the enzymatic 
hydrolysis of the two cyclodextrins and of maltose 
by takadiastase and pancreatin respectively are 
summarized in Tsble 2. 

Addition of alkali served to stop the hydrolysis 
at any stage and to accelerate the mutarotation of 
the sugars so far “iberated!. Accordingly, the values 
“after addition of alkali” represent the rotation after 
attaining mutarotational equilibrium of the splitting 
products. l 

(4) Upward mctarotation was observed during the 
action of takadiestase on cyclohexaglucan though 
the original substrate contains no §-glucosidic 
linkages. 

(5) Downward mutarotation was observed during 
the action of sakadiastase on cycloheptaglucan 
according to expectation. a 

(6) Downward mutarotation was observed during 
the action of parcreatin on maltose, corresponding 
to liberation of «-glucose in ~ accordance with 
expectation. l 

(7) Upward mutarotation was observed during the 
action of takadiastase on maltose, corresponding to 
liberation of B-glucose, contrary to expectation. _ 

Observations (=) and (7) suggest that anojgneric 
inversions are brought about by the two glycosidases 
involved (takamaitase and ‘cyclohexaglucanmse’) con- 
comutantly with their hydrolytic actian, m analogy 
with the inversion observed with §-amylase. 

I hope to publish a full account of this work else- 
where, together with Dr. J. Leibowitz, of J erusalem, to 
whom I am mdebtad for help and advice. A part of thts 
work was supported by a British Council Scholarship. 


E. BEN-GERSHOM 


Department of Organic Chemistry (B), 
The Hebrew University, 
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University of Cambridge. i 

Nav. 10. ` 
1 Kuhn, R, Ann., 443, 1 (1925). @ èe à ~ ë 
t e ® : 
. ° e s ° A . 


‘er 


B94. 1 ; 7 
Paper Electrophoresis of,a Purified 
í Specific Antibody 


REcENTLY, several workers? have tried to fraction- 
ate Yamma-globylins and immune sera by °electro- 
phoresis. Such experiments have only given the 
mean properties of all gamma-globulin proteins, gince 
non-antibody as well ®as antibody proteins occur 
in mmune sera. We have now carried out paper 
electrophoresis of a purified specific antibody. 

Antigenic azo-globulin was prepared by isolating 
pseudoglobulins from beef serum using ammonrum 
sulphate’, and coupling with diazotized anthranile 
acid. Four rabbits were immunized as previously 
‘described’, and, when a high antibody titre was 
established, these were killed by exsanguination and 
antibody precipitated from the antiserum with 
homologous antigen. The antibody was separated 
from the complex using sodium chloride solution and 
0-1.N hydrochloric acid, as previously described', 
and the antibody estimated by micro-Kjeldahi nitro- 
gen determunation. Paper electrophoresis was carried 
out with a Jouan Paris, model 1603, apparatus and 
No. 204 papers measuring 400 mm. x 27-5 mm. 
Alkalme conditions (300 V., 100 m.amp., 6 hr., with a 
verenal—-sodium veronal buffer, pH 8-8) and acid 
conditions (200 V., 100 m.amp., 5 hr., with a sodium 
veronal—acetate buffer, pH 4) were both used®. In 
each experiment we ran one strip with 0-1 ml. 
normal human serum as a control, and two strips 
with 0:05 ml. of antibody solution (825 mgm, pro- 
tein{/100 ml.). After electrophoresis, the strips were 
dried at 90°, stamed for 15 mm. in a bromphenol 
blue solution (0:2 gm. dye and 65 gm. mercuric 
chloride in 200 ml. 96 per cent ethanol), washed in 
tap water and dried at 100°. Colour intensity was 
measured with an optical densitometer. Pure anti- 
body showed a smgle homogeneous peak at both 
acid and alkaline pH, corresponding at alkalne pH 
to the peak of the serum gamma-globulin. 


SHEVEET TEKMAN 
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Department of Biological Chemistry, 
University of Istanbul, T 
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Neuromuscular Block caused by 
Acetylcholine 


It hag long been known that large doses of acetyl- 
choline .may cause a neuromuscular block}. .This 
block has been thought to be due to the ability of 
acetylcholine to depolarize persistently the end-plate 
regions of the muscle ffres*. No direct studies on 
the relatioh of such a neuromuscular block to the 
muscle membrane potential have, however, been 
carried out. e í $ 

In the present investigation this relationship has 
heen stfthed op thegsar@orius nerve — muscle prepara- 
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Fig. i. Continuous registration of the membrane potential at the 

end-plate region of a single muscle fibre. Af the arrows, acetyl- 

choline iodide was added to the muscle bath, givmga concentration 
cf 10 x 10-* and 20x10-* M 


tion of the frog (Rana temporaria). The membrane 
potentials and the end-plate potentials of single 
muscle fibres were recorded with capillary mucro- 
electrodes of external tip diameter less than 0-5y 
filled with 3 M potassium chloride (for details of 
technique see ref. 3). 

In the presence of 1 x 10-§ M neostigmine bromide, 
acetylcholime iodide (Hoffmann-La Roche) m a con- 
centration of 5-20 x 10-* M caused a neuromuscular 
block. When the initial fibrillary twitches‘ of the 
muscle fibres had subsided (about 60 sec.), the trp 
of the microelectrode was re-inserted at the end-plate 
region of a single muscle fibre and the membrar 
potential continuously recorded. These concentra- 
tions of acetylcholine caused a considerable reduction 
of the membrane potential at the end-plate region. 
Without removal of the acetylcholine the depolariza- 
tion, however, spontaneously subsided and the mem- 
brane potential was restored to its original value 
within 7-15 min. as shown in Fig. 1. A subsequent 
addition of acetylcholine to the bath did not sig- 
nificantly change the membrane potential. . 

During the period of depolarization, a neuro- 
muscular block developed and persisted despite 
repolarization of the membrane to the normal level. 
End-plate potentials could sometimes be recorded 
during the phase of depolarization, but never in the 
later phase when the membrane potential again was 
normal. The neuromuscular transmission remained 
completely blocked so long as acetylcholine was m 
the muscle bath and could only be restored slowly 
by washing the muscle in Ringer’s fluid foy 15-45 min. 
During the period of washing, the membrane potential 
remained normal and, precedmg the relief of block, 


end-plate potentials again appeared. These end-plate . 


potentials were markedly increased in size by repeti- 
tive stimulation of the motor nerte, afd eventually 


_ an action potential could be elicited (Fig. 2). 
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Fig. 2. m End-plate potentials have disappeared during the later 
phase of the neuromuscular block caused by 10 x 10-* M acetyl- 
choline 1odide, (2) After washing the muscle with Ringer's fluid, 
end-plate potentials are recorded which are increased im size by 
repetitive stimulation of the motor nerve and which may lead 
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In the absence of neostigmine, a qualitatively 
similar neuromuscular block was caused by acety- 
choline m ebout .ten times higher concentrations. 
The observed changes of thé membrane potential. 
were only see® at the end-plate region and not in 
the nerve-free part of the muscle fibre. Cgncentra- 
tions of choline correspongng to the amounts of 
acetylcholine used hadeno detectable influence on the 
membrane potential or on the neuromuscular trans- 
mission. 

It is concluded that pygolonged neuromuscular 
block caused by acetylcholine in the sartorius muscle 
of the frog is not due to a persistent depolarization 
of the end-plate regions or of the adjacent membrane 
of the muscle fibres. The block is, on the contrary, 
cheracterized by a decreased sensitivity of the end- 
plate regions to the transmitter substance. 


S. TRESLEFF 


Institute of Physiology and 
Department of Pharmacology, ž 
University of Lund. 
Nov. 19. 


i Brown, G. L., Dale, H. H., and Feldberg, W., J. Physiol., 87, 304 
(1936). Brown, G. L, J. Physioi., 89, 220 {1937}. 

? Burns, B. D., and Paton, W. D. M., J. Physiol, 115, 41 (1961)- 
Riker, W. F., Pharm. Rev., §, 1 (1953). 

* Nastuk, W. L., and Hodgkin, A. L., J. Cell. Comp. Physiol., 85, 39 

(1950). Fatt, P., and Katz, B., J. Physiol , 115, 320 (1951). 


Palatability of N-Oxides of Pyrrolizidine 


Alkaloids as a Factor in Senecio Poisoning 
RECENT chemical studies revealed that pyrrol- 


__-iMidine aMaloids are accompanied in the plants by 


their N-oxides!. In young growing plants, N-oxides 
may constitute more than 90 per cent of the alkaloid 
content, while in the autumn the proportion may be 
reversed’. À 

Plants containing pyrrolizidme (Senecio) alkaloids 
have long been known to be responsible for poison- 
ing livestock when present in pastures in various 
countries*. How the poisoning occurs is obscure, as 
animals usually refrain from eating poisonous plants. 
However, Theiler observed horses to consume fair 
amounts of Senecio plants in early spring. ` 

During expermmental studies on the mduction of 


~ liver cirrhosis and primary liver tumours in rats 
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treated with various Senecio alkaloids*, admuinistra- 
tion of retrorsine, and of its N-oxide, isatidine, in 
drinking water disclosed a striking difference in the 
palatability of these"two compounds, While rats 
abstained, from drinking solutions of retrorsine con- 
taining more than 0-03 mgm./ml., they readily con- 
sumed tenfold more concentrated solutions of isati- 
dine. As a result, high incidence of morbidity and 
mortality was observed among the young rats m the 
isatidine series, even though the isatidine treatment 
was discontinued After three weeks. 

Isatidine acts insidiously, and may induce patho- 
logical changes several weeks or months after its 
administration. The following example illustrates 
this delayed action. Four young rats, weighing 
65-70 gm., were injected intreperitoneally with isati- 
dine, 4, 10, 28 and 40 mgm. per rat respectively. All 
survived at least four weeks, though the rats which 
received ‘the two higher doses grew rather slowly, 
became anemic and listless. The rat which received 
40 mgm. of isatidine in a single dose died on the 
thirtieth day after the injection. It had edema of 
jhe subcutaneous tissues, a pale, enlarged, fatty 
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liver, and also pathological changes in the lung, 
spleen and pancress. The rat which received 28 mgm.» 
of isatidine developed bronchopneumortia, and was 
killed when in extremis on the forty-ninth day after 
the injection. It was very emagiated (weighed 
90 gm.), had a dark, mottled, granular liver showing 
hemgrrhage and early fibrosis, and much hemosiderin. 
in the Kuppfer cels ; cedemaf pancreas ; congested 
lungs with brown hemorrhagic petechiæ, and some 
pathological changss in the spleen and kidneys. These 
organs as well as the mesenteric hemolymph nodes 
gave a-positive Prussian-blue reaction for iron- 
containing pigment. The two rats injected with the 
smaller doses of isetidine did not develop pathological 


. changes during foer months following the injections. 


Young rats similarly injected with retrorsine (5-15 
mgm./rat) died ın the course of one to three days 
after the injectior, showing predominantly necrotic 
and fatty changes n the hver ; some had hemorrhage 
into the stomach and small intestines. i 

These experiments seem to indicate that when 
young growing plants contain pyrrolizidine alkaloids 
in the form of N-oxides, they would be palatable and 
readily consumed by livestock, which may afterwards 
develop various pathological changes depending on 
the time of survival. s 

It remains to be shown whether the delayed 
pathological changes result from the action of the 
N-oxides as such, or from that of the respective 
alkaloids mto wkich they may be converted by 
reduction in the anımal body. 

I am indebted zo Prof. F. L. Warren, Chemistry 
Department, University of Natal, Pietermaritzburg, 
for a gift of pure erystallme retrorsme and isatidine, 
and to Dr. M. A. Eead for the microscopic evaluation 
of the pathological changes in the organs. My thanks. 
are due to the Br-tish Empire Cancer Campaign for 
& grant. 
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R. ScHOENTAL 


Cancer Research Department, 
Royal Beatson Memorial Hospital, 
Glasgow, C.3. 

Dec. I5. 


1 Koekemoer, M. J., and Warren, E L., J. Chem. Soc., 66 (1951).° 
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[8, 458 (1954)]. 
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Antibody Formation in Humaas against , 
their own Stored Red Cells 


In the course of a study on factors that may be 
involved in the im vwo destruction of stored red cells, 
an experiment was performed which suggests that 
the antigenicity of red cells is altered when blaod is- 
kept for a long per-od of time under standard ‘storage 
conditions, and individuals may be sensitized with 4 
such stored red. cels. 

In order to fazilitate tlee presentation of the 
experimental work, the time of starting he experi- 
ment will be desiznated ‘day 0’ and the vious 
operations will be®referred to the starting day. 
225 ml. of blood was ‘withdrawn mto ‘Baxter’! 
bottles from ten healthy indjviduals rangingsin ago 
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from twenty-one to thirty-two years. 10 ml. in 
«addition were withdrawn at this time and the serum 
separated. ` The blood stood 42 days. During the 
course of a three-week period following thee storage 
intefval, six intrgvenous injections of 7-ml. - quantities 
of the blood, two injections per week, were made 
into the individuals from whom the blood, was 
obtained ; that is, eacl® individual was injected” with 
his or her own stored blood. Ten days after the last 
injection (day 70) 20 ml. of blood was withdrawn from 
each individual; 10 ml. was placed in a bottle 
conteming ACD solution, and the serum was sep- 
arated from the remainder. Additional samples of 
blood were withdrawn and placed in ACD solution 
as the work continued. The blood in ACD solution 
was kept at 3° + 1° C. and the serum samples were 
frozen at — 18°C. The blood samples were pre- 
pared and handled using precautions to ensure 
sterility, and no contamination was detected during 
the course of the experiment. Red cells were obtained 
for testing by removing some blood from the storage 
bottle just before a test was carried out, washed 


three times in saline buffered at pH 7-3, and made. 


up to a l per cent concentration. 

Between days 71 and 77 the following tests were 
carried out using day 70 serum and day 0 and 70 red 
cells of the same individual: agglutination tests using 
saline and serum as diluents, and cells that had been 
treated with trypsin; hemolysis test with added 
complement ; and the Coomb’s test with normal and 
trypsin-treated cells (Coomb’s test repeated on 
day 164). All the tests were negative. A short while 
later, the opportunity of utilizing the erythrophago- 
cytic test? was made available. In this test the 
mixture of red cells and serum is added to a slide 
culture of phagocytic cells obtamed from rabbit 
spleen. After a 30-min. period, fifty phagocytic cells 
are observed, and the percentage of them which have 
ingested red cells is referred to as the phagocytic 
index. Under normal- conditions this ranges up to 
about 10; but when the red cells are sensitized by 
antisera, 1t is Increased to 25 or more. The results 
cited were obtained on day 127. In six of the ten 
individuals, there was a significant increase in the 
phagocytic index when day 70 serum was mixed 
with old (day 0) red cells. There was no such increase 
when day 70 serum was mixed with fresh red cells, 
or when day 0 serum was mixed with old or fresh red 
cells. When day 70 serum was absorbed with old 
and with fresh red cells (one volume of serum plus 
one volume of the respective cells), the phagocytic 
index was markedly decreased after the single 
absorption with old red cells but was unchanged after 
absorption with fresh cells. The results obtained 
with old ged cells are presented in Table 1. These 
results suggest, that these six individuals produced 
antibodies against their own stored red cells. 

The antigenic change m storéd red cells may be 
due to an enzyme or enzymes in the blood, perhaps 
om the red cell itself, that acts om the red cell. The 
reason-why positive results were obtained only with 
the erythrophagocytic test may be due to (1) the 
deeréased ability of old red cells to react in some 
serological tests, (2) the production of small amounts 
of antibody with the particular injection procedure 
used, and (3) the possibifity that the reaction can be 
detected oaly with a particular type or types of 
serolcBical tests. These and related questions are 
under investigation. 

If individuals can be E with stored red° 
cęjis, the problem gf sgnsitization may have to be 
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Table 1. PHAGOCYTIO INDICES oF 8: STORED (DAY 0) RED CELLS WITH 


CAls and serum of the same individual were tested. The X bi were 
index recorded is the average of duplicate tests, boti? of Whi 
x in the same range in ali cases 


Were - 

















r Serum Serum Day 70 f Day 70 
obtamed | obtalned serum serum 
Experi- Normal | at stant after absorbed | absorbed 
mental of ex- injection | with day 
subject periment | procedure | 0 red 
(day 0) | (day 70) cells 
Increased 
PE : 
M.S 
G. G 
M. M 
J. H 
L.C 
R.S 
Average 
Ne o increase 
in P.I 
K. R 
G. W. 
L. N. 
R. B. 
Average 





* Used as a control 


considered in investigations directed toward preserv- 
ing blood for longer periods of time than is possible 


‘at present. If, for example, a way is found of preserv- 


ing blood for transfusion for two- or three-month 
periods and the antigenic changes are not inhibited, 
the recipient of the old blood may become sensitized 
to it and have a transfusion reaction with subsequent 
transfusions of old blood. 

This investigation was supported in part®by gra 
G.3444 of the National Institutes of Health. The 
assistance of Dr. James M. McFadden with the 
injections, and Dr. C. S. Wright and Mr. D. S. Mabry, 
who carried out the erythrophagocytic test, is grate- 
fully acknowledged. 


Merwin Mosxowrrz 


Division of Bacteriology, 
Department of Biological Sciences, 
Purdue University, 
Lafayette, Indiana. 

Nov. 29. 


1 aa at the 126-ml. size of a type of bottle ın routine use for stormg 
ood. ~ Contained 40 ml. of ACD solution of followmg com- 
Leal rt 138 gm. dextrose, 1°24 gm. sodium citrate and 
0°45 gm. ‘citric acid per 100 mi. Manufactured by Baxter Lab- 
oratories, Morton Grove, Illinous. 
2 Wright, C. S., et al, J. Lab. and Clin, Ded., 41, 169 (1953). 


Coagulation Mechanism of the ‘Horse 


AxN investigation has been made, by means of the 
newer coagulation tests, into the coagulation mech- 
anism of horses’ blood. As compared to human 
values, the most striking features are’ the greatly 
prolonged clotting time, poor clot retraction in spite 
of a platelet count withm normal human limits and 
a prolonged one-stage prothrombin time. 

Using the thromboplastin generation test}, the 
prolonged clotting time was found to be due to a 
deficiency of antihemophilic globulin, and this defect 
was present in both sexes. The deficiency was cor- 
rected by normal human plasma. This finding may 
well prove a most useful tool for those investigating 
hemophilia m man. The horse is the only known 
animal exhibiting this defect, which is a species 
difference of great interest. 
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£ full report of theo findings will be published in 
~~ course | elsewhere. 
a. W. N. BELL 
a a R. K. ARCHER * 
- S. C. TOMLIN 
Department of Medicine, bd 
University of Camigidas® 
a and the 
. Equine Research Station, 
. Newmarket. 
Jan. 24. . 
+ Biggs, R., and Douglas, A. S., J. Clin. Path., 6, 23 (1953). 
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 Pseudocholinesterase in Pacinian Corpuscles 
We have recently studied the distribution of 
f cholinesterases in the cats pancreas by Koelle’s 
histochemical method!, and observed that among 
__ Other structures which contain enzyme the Pacinian 
es are prominent. The cholinesterase was 
seen to be concentrated in the core and stalk of this 
sensory organ (Fig. 1). By the use of appropriate 
substrates (acetyl- and butyryl-thiocholine) and a 
selective inhibitor (diisopropy!-fluoro-phosphate) the 
enzyme has been identified as pseudocholinesterase. 
Although the Pacinian corpuscles found in this situa- 
tion are not pancreatic structures, being part of the 
enfolding mesentery, their location here is convenient 
because it is easier to section them when supported 
by the glandular tissue than when they are lying 
free in the mesentery. 
So far as we are aware, the presence of pseudo- 
sholinesterase in Pacinian corpuscles has not pre- 
b&n reported. Other nerve structures known 
to contain the enzyme are glial cells and the nuclei 
of certain ganglion cells':*. There is no reason for 
supposing that the enzyme is concerned in acetyl- 
choline hydrolysis in the Pacinian corpuscles* or at 
any of the other sites mentioned. lIt may be of 
importance, however, for the metabolism of the nerve 
tissue with which it is associated; and in this one 
structure which can be studied as an independent 
unit a means of testing this hypothesis is provided. 
It is not necessarily to be expected that inhibition 
_of the enzyme (by, say, ditsopropy!-fluoro-phosphate) 





would produce inynediate effects ; but given in vivo 
over long periods, its excitability should certainly* 
show a change if pseudocholinesterake has any 
importat place in the function of terve stişpue. 
These considerations may be of impertance in inter- 
preting the biochemical lesions produced by anti- 
choliaesterases*. 
We are indebted to Mr. &. Bull for the photo- 
micrographs, 
CATHERINE HEBB ~ 
KENNETH J. HiL 
Agricultural Research Council 
Institute of Animal Physiology, 
Babrahar Hall, 
Babraham, Cambridge. 
* Koelle, G. B., J. Phorm. Exp. Ther., 100, 158 (1950), 


* Hebb, C. O., Silver, A., Swan, B., and Walsh, E. G., Quart. J. Ezp. 
Physiol., '38, 185 (1954). 


*Gray, J. A. B., and Sato, M., J. Physiol., 122, 610 (1953). 


‘ i tg R. H, S.. and Cavanagh. J. B.. Brit. Med, Bull., 10, 47 
(1054). 


Formation of Leuco-Anthocyanins in 
Eucalypt Tissues 


Robinson and Seshadri have postulated that 
C,—CH(OH)—CH(OH)—CH(OH)—, is the form of 
the precursor of ths various classes of anthoxanthidins, 
and the anthocyenidins (for discussion, see ref. 1). 
Recent work? has shown that the leuco-anthocyanidins 
have the cyclic form of this structure : 
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so that this class could be one of the first forms of 


polyphenolic compounds synthesized in the plant and 
be the precursor of the above substances as well as 
catechins and tarnins. If this were so, one would 
expect appreciable amounts of leuco-anthocyanins to 
de formed in areas of intense 
netabolism. 

It has been possible to test 
shis hypothesis by the examina- 
sion of young leaves and of the 
eambial region of certain eucalypts. 
-n the late spring and early şum- 
mer the first-formed leaves of 
many young eucalypt stems are 
red to red-brown. eSuch leaves- 
at various stages of development 
from several species, including 
Zucalyptus sieberiana F. Muell., 
+ tlaeophora F. Muell., E. regnan® 

. Muell., Æ. obliqua L'’Hérit. and 
pt te were examined. The omg- 
est leaves were completely red ex- 
cept for the extreme tip, which 
was pale n and is probably 
the area of mosé active cell di- 
vision. The body of the legves 
eongained anthocyanins and also 


r hae Two sections (20x), at different levels, of a Pacinian corpuscle from a cat's ponge, appre@able quantities of leuco- 






the much more dar 
@ of the substrate has 


with butyrylthiocholine i in the presence of 10-7 M diisopropyi-fuoro-ph 
tine Ineubated with eagle gro holine alone. In (a) there is no evidence of enzyme ac ivity 
y staining core shows deposits of copper sulphide where hydrolysis amoun t of éhe lattar was"foune 

occurred . es S 


anthocyanins, but the test 
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1 Toa in amount as e 5 Teun aged 
ppeared on either pae of the mid- 
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entirely green. = 


Another area of intense cell division and EE 


: is the cambial region. Again the hypothesis held, 
7 since in a log of Æ. regnans from which the bark was 









“Teuco-anthocyanidin were found in the cambial 
egion; the phloem contained 1-8 and the sapwood 
0-04 per cent. After the spring flush of growth had 
ji passed, leuco- anthocyanins were difficult to detect 
in the cambium. 

In most tree species, the change of sapwood to 
artwood is usually abrupt, and there is practically 
always a change in the colour of the wood and an 
erease in the amount and colour of the extraneous 
1aterials present in the cavities of the various cells, 
ticularly the rays and vertical parenchyma cells, 





















samples of z Pan show a ee outer heartwood 





: same amount of total extractiv es, their properties 
ffer from those of the inner heartwood. One theory 
ó wood : formation considers that the extractives 


“boundary banvean. the sapwood and heart- 
order to learn whether leuco-anthocyanins 
are formed in this region as they were in areas where 
_ cell division occurred, several cross-sections of jarrah 

E. marginata Sm.) were examined. Sections 30p 
k were taken every 1 em. or less across the 
iples and analysed. An increase in leuco-antho- 
win occurred at the boundary; but instead of 
nporary increase the value remained fairly 
: " BELOSS | the outer heartwood zone, after 
there was a steady decrease. Consequently 
unlikely ‘that the leuco -anthocyanins are 
d at the sapwood—heartwood boundary, 
“translocated to this locality, where the 
anges to heartwood extractives would take 


























~The coe -anthocyanins were estimated by treating 
with propanol: 3.N hydrochloric acid (5:1) in a 
closed tybe and determining the resulting antho- 
eeyanidin®. Tye anthocyanins present in the leaf were 
‘estimated separately. This method of detecting 
icuco-anthocyanins was more sensitive than methods 
which involve heating in an open vessel and more 
particularly those using aqueoas acid. The above 
“methed has shown that mixtures of leuco-antho- 
eyarnting often occur in the tissues examined; and 
also by using standard conditions different rates of 
red colour formation have been shown by different 
raw materials. When pure leuco- -anthocyanins from 
Acacia melanoxylon ho@twood were subjected to this 
_treatment*and the transformation products examined 
ak Piper chr womatography, these shovted the presence 
ed a 3’,4’,7,8 pentahydrow flavylug 


i 47,8. vig mice flavone, a substance which 


















tion in the in vitro systém. The different respons 
3 = of different leuco- -anthocyanins to such conditior 
~ may explain why unrelated members of these differer 
pe finally 
The: ene of the red- 
Of the bark of the twigs to which the leaves were- 
attached reached a maximum when the leaves became 
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d readily, considerable amounts (1-3 per cent) 


10 heartwood is usually uniform, but occasionally © 
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» anth cyanidin, anthoxan Didin, a n 
r tannis appears to depend on the extent-of oxida- 






classes are finally found in “plant. tissues. 


Fuller details of this work will be presented als 
where. i 


OW. E. Heri o 
Division of Forest Products, ae 
Commonwealth Scientifie and KER 


Melbourne. 
Dec. 6. 
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E. B. and Clark-Lewis, J. W. Chem. and I ndust, 751 (954o cs 
Bauer, L., Birch, A. J., and Hillis, W. B., Chem. 'and Indust. x 
433 (1954). Swain, T., Chem. and Indust., 1144 (1954). ae 
* Hillis, W. E., J. Soe. Teathos Trades Chem., 38, 91 (1952). E 
t Swain, T., Chem, and Indust., 1144 (1954). Forsyth, W. G. C., Nature, > 
172, 726 (1953). ee 











Relative Reactivities of Substituted 
Anthracenes towards the Addition of | 
2-Cyano-2-propyl Radicals 


2-CYANO-2-PROPYL radicals generated by thermal 
decomposition .of azo-bisisobutyronitrile in. benzene < 
solution readily add on to the meso-positions of 
anthracene or substituted anthracenes*® to fort == 
substituted 9,10-dihydroanthracenes. The followin; 
reaciions take place (R = 2-cyano-2-propyl; A = 
anthracene) : ye 







Ri-N=N—R = N, + 2k A fay 
R. +A iy ee (b) 
R—A.+R m RaR (o) 
R. ae R. z R -—— R a) : 


In the case of unsubstituted anthracene, two ™ 
isomeric compounds R—A-—-R are formed, pre- > 
sumably a cis and a trans form with respect to the , 
position of the two R groups; further, a dimér of 
R — A. is obtained. With 9-substicuted anthracenes, ` 
only a single isomer R-— A — R, probably the 
trans compound, is formed. :> = 

In previous experiments? we found that the rate ` 
of addition of free radicals to unsubstituted poly- 
cyclic aromatics closely paralleled the free valence: 
numbers or localization energies corresponding to the 
site of attack, and it appeared of interest to extend 
this work to substituted arcmatics. Here, the calcula- 
tion of theoretical quantities is hampered by lack’ 
of information regarding the additional parameters ` 
to be employed. The above addition reactions were .. 
considered a satisfactory basis for a kinetic approach- 
because of the absence of side-reactions ; mareo 
ultra-violet spectroscopical analysis of the r 
mixtures could be considered possible in view of 
the benzenoid character of the reaction product 
R-—A-— R, as the anthracenes absorb at longer 
wave- lengths and have higher extinction coofficienta : 
than the former. r as 













































y EA various daaa after a same imes 
afford relative values for the rate constanis 


£ riments v were carried out in methyleyclo- 

ion. After thorough degassing, ampoules 
“mgm. of the anthracene and 10- 
azobisisobutyronitrile in 25 ml. of solvent 
-under pure nitrogen. A method was 
for accurately determining anthracene 
rations directly in the ampoules by means 
Violet spectrophotometry, using standard 
backgr ound corrections at two or three 
2. In runs at 55°C., anthracene con- 














od of about 500 hr., in runs at 70°C. 
nd 64 hr. The half-life of the azo compound 
ut 47 hr. at 55° C. and i 5 hr. at 70° C. Ppiirecene 


a “mean error in the kp values of about 0-02. ‘Monn 
4 eviations from constancy in the kp ratios were about 
for the unreactive compound 9,10-dimethy}- 
» and the highly reactive 9-cyanoanthra- 
sults are believed to be reliable to within 
-25 respectively. Mean relative rate 
asec on an anthracene value of 2-00 are 





nfluenc es ‘are seen to be generally 
act. which is in agreement with Coulson’s 
that substituents have little influence on 
umbers or localization energies, particu- 
esent at other than the meso-positions. 


RATE CONSTANTS FOR FREE RADICAL ADDITION 
















: ~ Relative rate constants 
70° C, 
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For For 
10-ponition* Total 10-position? | 

1-00 2-00 1-00 | 

1-00 oe — 

0-12 0-42 0-21 | 

2-06 2-16 2-06 | 

1-48 — e= | 

1-64 1:72 1-62 | 

1-38 1°38 1-38 

2-09 2-16 2-08 

4-24 404 3-94 


thesized by standard procedures and purified by percolation 
ilica gel and repeated crystallizations, 

iputed on the assumption that additions at positions carrying 
should be very slow. Thus, in 9-methylanthracene the 
ould be about one-half ag active as in 9,10-dimethyl- 
hat is, 0-06 (55° C} or 6-10 (70° ©.) For the other 
gt we a contributions of the 9-positions were also 

an 


SETS. 


s V Raoni depend largely on 
of the eerie ae infuon 


and,1-4 (D. H. Hey, personal 


determined at twelve time-intervals . 
















ERE DN D hers, aoe a peeves or 
p-Cl, p-Br and p-CH, were found to` 


respectively. The value f®r 9- -cyanoant: ; racene is ge 

slightly higher than that. found © artier for CCl, 

radicals at 90° C, {2-8)%& * a 
Steric influences on eonj ugation appear to affect ; 


‘the reactivities of anthracenes carrying a bulky 
_ 9-substituent. Tb 
g- yano group, the methoxy group is prevented from 
assuming co-planarity with the 


, contrary to the small linear - 





rings by the 1 and 
8 hydrogen atoms’; the conjugating effect of the 
methoxy group is thereby decreased to the level of | 
the methyl group. The low value found for 9-ethyl- 
anthracene as compared with that of the 9-methy! 
derivative indicates that hyperconjugation is less 
pronounced in the former case; however, since this 
was to be expected even if the ethyl group were not 
hindered’, our result cannot be considered a coi 
vineing proof fer steric interference with hype 
conj ugat ion in ® -ethylanthracene. The lower valu 
found for 9-brcmo- as compared with 9-chlor 
anthracene is in contrast to the order found fi 
phenylation of benzenes; this may be related to 
greater bulkiness of Br as compared with Cl. 
The above coaclusions are believed to be ind 
























contributions of the 9-position, differences between 
the various total reactivities being appreciable. ` 
The temperature coefficients of the relative react- 
ivities are probably small. Since analogous 10-pos 
tions are attacked, it. seems plausible to attribute 
differences in reletive reactivities at a given tempera- 
ture solely to differences in activation energies. T 
would lead to differences between the values at- 
and 70° C. of only a few per cent; the general trend 
of data is there“ore consistent with this view. 
We thank the management of Koninklijke/Sk 
Laboratorium, Amsterdam, for permision to publish 
this communication, 
OE. FARENHORST 
_E. C. KOOYMAN 
Koninklijke/Shel. E 
Amsterdam-N. 
Sept. 16. 
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Use of ‘Dieldrin’ to protect Wool against 
Insect Attack n 


Tar problem ef protecting woo! from ifisect atta : 
has received “censiderable attention in the” pas 
Methods of temporaryeprotection are available usi 
“insecticides such as silico-fluorides, DDT an 
‘Gammexane’; but these age not fagt to Ptocessgs 










: east L per cent of the n. | € 





a experiments. to 


obs rved that ‘Dieldrin’ in low concentrations is 
a most. effective mothproofing agent, producing a 
result which is unexpectedly fast to both washing 
and dry-cleaning. 
-o Samples of worsted fabric (4 gm.) were treated 
i petroleum ether solutions of each insecticide, 
mount applied being regulated by the weight 
olution taken up by the sample. After each 
eatment, the solvent was removed by evaporation 
t room temperature. To assess washing fastness, 
each sample was washed in a wash-w heel using 
120 ml. of 0-2 per cent soap solution at 45° C., the 
solution being renewed every 15 min. To determine 
the effect of dry-cleaning, a sample was placed in a 
jar. *vith 120 ml. white spirit and rotated for the 
quired so the solvent being renewed every 














~ e was eet z CPOE 
£ four Rina as of the various fabrics: to ten 








ght oF fabric and orelis. of are. 
esults, which will be reported in detail else- 
show anal 0. 05 per ue Dieldrin on the 






be 4 hr, washing and l hr. ee dentine: 

reliminary experiments indicate that ‘Dieldrin’ 
is also very. effective against furniture carpet beetle 
(Anthrenus flavipes Le Conte). As application from 
aqueous suspension gives similar results, the method 
_ the possibility of a convenient technique for 
otecting moe! eee insect attack. 
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Tamning of Blowfly Puparia 


Tue nature of the aromatic component responsible 
for the tanning of the cuticle of blowfly puparia is 
net entirely clear. Pryor, Russelleand T odd! isolated 
protocatechuic acid from puparia of Calliphora 
wacephala, but could not find any phenolic 
material in Lucilia caesar. They used large quan- 
iti Insects preserved in sulphur dioxide 
aaga. IT have re-investigated the problem on small 
quantities of ae matéial, using paper chromato- 















ith | m-eresol — acetic acid — watert solvent, and 
sloping with ferric, chloride, small conggntrations , 


+ 


; ualia, eet: no pr otocatechuie 


A -ascertain the effectiveness of 
jieldrin’ and ‘Aldrin’ for these purposes, it has been. . 


ef the chromosome complements in the species 


% Sip any intent ine were found in mature larve . 


a treatment which is considered i 





tabs ydr 
daara ae Tatalo atid. aad ferric chloride, these 
spots were shown to be due to kynurenin and 3-oxy- 


kynurenin; compared with authentic samples they > 
showed the same Rp values, gave the same colours e 
with the various developers, and showed the sanfte — 
fluorescence in ultra-violet light. Both substances © 
are present in relatively high concentration. F 

A comparison with Levenbook’s? findings on the- 
blood of Gastro philus intestinalis suggests that the 
unknown aromatic amino-acid which he found to be 
present in high concentration was in fact 3-oxy- | 
kynurenin. Levenbook suggested that his unknown | 
amino-acid was important for the hardening of the . 
puparirum, and the behaviour of 3-oxykynurenin with | 
extract of larval cuticle confirms this. When in- 
cubated in a respirometer with cuticle extract: at 





pH 7:0, 3-oxykynurenin absorbs oxygen “nearly : 
as fast as an equimolar concentration of catechol 


under the same conditions. a 

These preliminary observations suggest that m = 
Calliphora, and probably in other insects, there is = 
an alternative method of tanning the cuticle, using -` 
aminophenols derived from tryptophan instead of ` 
dihydroxyphenols derived from tyrosine. Batenand 
et al? have shown that insect eye pigments, as we 
as the insectorubins described . by Goodwint, are 
formed by the condensation of two molecules ol 
3-oxykynurenin ; it is tempting to suppose that the 
formation of these pigments is a byproduct. of a 
mechanism for tanning the cuticle. 

I am indebted to Dr. C. E. Dalgliesh for specimens 
of kynurenin and 3-oxykynurenin. 


M. G. M. Pryor 
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Cytological Contributions to the Phyloge 
and Classification of the Redent anu 
Gerbillus S 
THE Gerbillinae are highly differentiated rodents. 
exhibiting many instances of parallel pee 
in external and anatomical features evolved | 
independent lines. Consequently, the present are 
of the taxonomy of this group is unsatisfactory. 
Three years ago we started an extensive stu dy 


occurring in Israel. The comprehensive cytological | 
studies of Matthey’? enabled us to compare the- 
idiograms of our species with those of others from 
different parts. of the family range. COON 
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ELA The an diploid ne omo- 
ris 43 (Fig. I whereas a single female 
s found to have almost certainly 42 
aT The large and easily distinguishable 
ta pret twice in the Temple; 
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species because no mitotic plates are figured. 





Fig. 1 e 
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Gerbillus gerbillus gerbillus. 
lucida drawings. x 1,650. 










of this group whele presenti 
logical features described Feie for 
must be oles i 


Thofnas 1 1918. T ie eae e ‘forms | 
each of different geographical origin, have een pro- 
visionally designated as G. pyramidum, since for the | 
present they can oaly be distinguished by their eyto-. 
logical characteristics. Dr. T. C. S. Morrison-Scott™ 
(personal commun<ation), who kindly examined a. 
few specimens from the three populations, came to i 
the conclusion that those differences that “exist. 
between the six specimens submitted are not such 
as would justify nomenclatural differentiation accord- ` 
ing to the normal criteria used in taxonomy. I should 
not have called them different races”. It should be 
noted that G. pyramidum is sympatric with G. allenby: 
in the coastal plain. We believe, therefore, the latter 
to be specifically diferent from the pyramidum com 
plex in Israel. G. pyramidum from the Negev, the 
southern semi-desert of Israel, is of particular interes 
since it exhibits a chromosomal polymorphism the 
study of which is now in progress. Apart from wh 
individuals possessmg 33 bivalents, other specimer 
from the same locality were found to have only . 
autosomal elements in the first meiotic metaphi 
one of them rather asymmetrical. This would see 
to be the first record of amo intrapopulationa 
chromosomal polymorphism in mammals. Matthey’: 
observation':+ of a multiple sex mechanism 
in G. pyramidum from Algeria could not be o 
firmed in the three ETER Peann exat r 
by us. ee i : 

Group ¢ includes G. nanus and G. dasytirus, which, 
are very similar externally. Earlier taxonomust. 
referred these species to the genus Dipodillus. Mod 
authorities considered the characters used for this 
separation to be o” secondary value and therefore 
assigned only subgeneric rank- to the Dipodilt t 
group’. The cytological evidence favours the separa 
status of these species, since they are different from th 
other groups in chromosome size and number of arms 
Like group b, they show a Robertsonian relationshiy 
among themselves. G. campestris, In = 56, studied 
by Matthey', cannot be fully compared with the above- 
But. 
the similarity in the aspect of the first metaphase 
plates would seem tə confirm. the affinity oF this form 
to the Dipodillus group’. G@. nanus (2n = 52) has a. 
distinct sex bivalent, whereas the sex chromosomes | 















































could not be identaied in G. Aria (2n æ 54), 





‘ Fig. 2 
Acetic-orcein squaskes after hypotonic pretreatment. Cameri 
Fig. 1. Spermatogorial metaph pid aS X 7 sie 
Fig. 2. Metaphase Ls sox ‘trivalent st pe b 
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gonsidered to be another rac® of the same 
iea?. a . 

G. calurug (group. d)'has been assigned to the genus 
Mer@nés, although originally described as Gerbillus 
calurus*. Recently, it was referred once again to 
the subgenus Dipodillus by Wassif* on morphological 
evidence. The cytologieal picture does not warrant 
the inclusion of this species in the Dipodillus group. 
The mitotic plate somewhat resembles that of group b. 
However, cytological characteristics alone do not seem 
to suffice at the present stage to justify the establish- 
ment of a novel taxonomic grouping. 

On the other hand, the findings reported here— 
which will be presented in full elsewhere—suggest 
that by applying comparative cytological methods 
it is possible to split artificial assemblages of forms. 
Moreover, in view of the cytological heterogeneity 
already recorded, we hope that a wide-scale study 
of the numerous gerbils known will contribute 
materially to the natural classification of this 
‘family. 

The technique of pre-fixation treatment with diluted 
Tyrode solution was mentioned in an earlier note’. 
Excellent results are also obtained by the use of 
0-3-0-5 per cent sodium chloride solutions. Three 
to seven males of each species were analysed. 

We thank Dr. E. Goldschmidt for her interest in 
this work. We are indebted to Dr. T. C. S. Morrison- 
Scott for the identifieation of several specimens and 
to Dr. F. Petter for gerbils from Algeria. The animals 
used in this study were collected by Dr. H. Mendels- 
sohn, Mr. M. Costa and ourselves during a survey 
of the rodents of Israel. 


J. WAHRMAN 
A. ZAHAVI 


_ Department of Zoology, 
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Influence of Impurities on the 
Growth of Quartz Crystals from Flint 
e and Quartzite 


HrrHerro the most successful methods’? of growing 
large quartz crystals have employed a hydrothermal 
gechnique in which melting-quality quartz is used as 
the squrce material for maintaining the supersatura- 
tion pf the liquid with respect to silica in the vicinity 
of the" frowing crystals. We have now found means 
whereby the melting-quality quartz can be replaced 
satisfactorily by other mineral substances rich in 
silica, such as flint and quartzite. These materials 
Jave theeadvanfage of ready availability in the 
United Kingdom. o 

When flint, a cryptocrystglli&e variety of quartz, 
is used in place of meltifg-quality quaftz without 
any @her es in the procedure previously 
flescribed?, tite ulting cystale show minor but 
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digtinct changes in habit and a serious worsening of 
crystalline quality. However, ,we, find éliat when 
the usual aqueous solation of sodium carbgnate is 
modified by the addition of certain proportions of+ _ 
sodium hydroxide and sodium fluorile*, crystals are 
obtained which are similar in quality and habit to 
those grown from melting-qualivy quartz. 

Quartzites, as source materials, fall into two main 
classes. Class A behave much the same as melting- 
quality quartz, whereas B require the modified 
solution referred to above. Considerable experimental 
evidence has been obtained to indicate that this 
difference is associated with the nature of the felspar = 
which is commonly present as a minor constituent 
of the quartzite. Moreover, a preliminary investiga- 
tion has shown that the poorer quality obtained from 
flint and class B quartzites, when crystals are grown 
in a sodium carbonate solution, is due to the incor- 
poration of aluminium into the structure of the 
growing crystals. The evidence for this is provided ~ 
by spectrographic tests, paramagnetic resonance 
experiments’, and the study of the darkening 
brought about by X-ray irradiation of sections cut 
from crystals. In addition, the direct test has been 
made of deliberately adding aluminium in a number 
of forms to the solution when growing from pure 
melting-quality quartz. It is found that,~in the 
presence of this aluminium, the system behaves as 
if flint or class B quartzites were being used, and the 
reversion to normal good quality is brought about 
by the use of the modified solution. This is illus- 
trated by Fig. 1, in which the small experimental 
crystals shown were grown under the following 
conditions : x E 


Source materia Solution 


(a) Flint Sodium carbonate 
(b) Melting-quality quartz +aluminium 
(e) Melting-quality quartz 


(d) Melting-quality quartz +aluminium 


ch r + sodium 
hydroxide +sodium fluoride 


Although not illustrated, the crystals obtained 
from class B quartzites in sodium carbonate solution 
are similar to that shown in Fig. l(a). In the same 
way, Fig. 1(d) is typical also of the crystals obtained 
from flint and class B quartzites using the modified 
solution. The feature of these crystals which is most % 
readily apparent from the photographs is the nature 
of the upper surface, approximating to (0001), on 
which most growth takes place. The pronounced ~ 


pitting of this surface in Figs. l(a) and (b) should be 
contrasted with its smoothness in Figs. l(q@ and {d). 
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It has been observed that the pitted crystals 
tend to deyelop cracks during their growth, and 


“examination shows that thes are in a state of, 


~ strain. o 
— The results obtained from flint and glass B 
+ quartzites can be explaimed by the presence of small 
amounts of aluminiumesin the mineral which become 
available for incorporation in the growing crystal. 
In the quarizites, this aluminium will generally 
originate from the felspar in the rock. The most 
important featttre requiring explanation is the differ- 
ence between class A and class B quartzites. Ib is 
,s, beheved that this drfference lies in the behaviour of 
various felspars under the hydrothermal conditions. In 
general, we have found that the aluminium present in 
the triclinic felspar minerals is bonded in the structure 
__in such a way that the aluminium does not become 
`~ available in solution in a form that results in its 
incorporation into the growing crystal. These are 
~the felspars present in the class A quartzites. In 
contrast, the monoclinic felspars, in particular ortho- 
clase in its various forms, break down so that the 
aluminium does become incorporated. This latter 
type of felspar is considered to be responsible for 
the behaviour of at least some of the class B quart- 
zites. It appears probable that the behaviour of the 
two classes of felspars is related to the degree of 
ordering of the aluminium and silicon atoms in the 
crystal lattice, the aluminium in the disordered 
structures going into solution in a form which can 
be taken up in the growing crystal. 

We acknowledge the advice and encouragement 
of Mr. J. W. Ryde throughout the course of this 
ingestigatign. We are also indebted to Dr. W. H. 

“Taylor for a helpful discussion regarding the felspar 
problem, and to Dr. J. H. E. Griffiths and his collab- 
orators for information on paramagnetic resonance 
behaviour. 
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Dielectric Properties of Pinacol 
Hydrate: Application to Temperature . 
» Measurement 


In- the course of- research into the dielectric 
properties of hydrogen-bonded structures, the 
dielectric properties of pinacol hexahydrate 
{ (CH;),-C(OH).C(OH).(CH,)..6H,0} were measured. 
It was found that in this compound & region of 
“dielectric dispersion occurs centred about a frequency 

- of 80 ke./s. at a temperature of 20°C. For poly- 
“erystalline material the relative permittivity falls 
from 45 to 3 in this dispersion region. The mid- 
frequency of this dispersion varies rapidly with 
temperature (Fig. 1) and can be described by the 
following expression: f = 2 x 10" exp(—H/kT) sec.-, 
Where H is 16-5 k.cal./mol. In the vicinity of 20° C. 
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Fig. 1. Dielectric dispersion of pinacol hexahydrate at various 
temperatures 


this means that the centre frequency of the dispersion 





region has a temperature coefficient (= A of 9 per 


cent per deg. C., and, if measuring at a fixed fre- 
quency near the centre, the variation in permittivity 
is 5:5 per cent per deg. C. The resistance of semi- 
conducting materisl used in thermistors varies at the 
rate of 1-5-5 per cent per deg. C. at about room . 
temperature!. Consequently it would appear that a 

capacitor made with pinacol hydrate as dielectric 

could have applications as the thermal-sensitive 

element in circuits used for the measurement or 

control of tempereture. l 

There is, of course, dielectric absorption associated 
with this dispersion, with a maximum dielectric loss 
factor of 17 corresponding to a tan & of approximately 
0-75 at the centre of the dispersion region. However, . 
in any application based on the rate of change of 
permittivity with temperature, provided the centre 
of the dispersion -egion ıs used, the change in d- 
electric loss factor will be small, since the absorption 
has a flat maximum in this region. 

It should be mentioned that any capacitor con- _ 
structed with. pinacol hydrate would need to be 
sealed, since this compound loses moisture slowly 
on exposure to the atmosphere (approximately 
20° C. and 60 per cent relative humidity) and reverts 
to pinacol. 

A more complete discussion of the dielectric pro- 
perties of this corcpound is in preparation. 


J. S. DREYDEN 
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Pulsation and Mass Transfer of Pendent 
Liquid Dropletse 


Lewis and Paati! observed that pendent dips 
containing solute whi@h diffuses into the surrounding 
c@atinuous phase sometirhes showed ripples and 
pulsations at the irterface; thjs was associated with, 
increased rates of mass transfer. We dilave observed 
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similar behaviour with pendent drops of nuitro- 
berizene, chlorobenzene, carbon tetrachloride and 
chloroform * containing, as solutes, acetone, ethyl 
alcohol, méthyl alcohol and isopropyl aleqhol. The 
concentration $f solute varied between Z and 30 per 
cent. 

Drops were formed at the capillary on@ of a 
25-ml. pipette. The rate of drop formation was con- 
trolled by regulating the flow of air into the pipette. 
"Distilled water was used as the continuous phase, 
and the drops were formed at approximately 1 in. 
below the surface of the water. With the aid of suit- 
able Ulumination and a visual reference system com- 
prising a fine wire gauze behind the glass column 
containing the water, changes of refractive mdex, 
and thus the concentration gradients, both wrthin 
and around the drops could be observed. Fine alum- 
inium powder was suspended in the drop fluid so 
that any motion in the drops and also in the capillary 
could be seen. 

There were marked differences m the pulsating 
behaviour and the type of motion within the drops, 
and these depended on: (a) rate of flow of the fluid 
into the drops (rate of drop formation); (6) concen- 
tration of solute; (c) nature of the liquids. j 

"Very slow rates of drop formation (1-2 drops per 
min.). In the early stages of drop growth, the fluid 
near or at the water—drop interface revolved rapidly 
around the vertical axis of the capillary. After the 
drop had grown to approximately one-quarter of its 
maximum size, intermittent pulsations and rotation 
about @ horizontal axis occurred, during which most 
of the solute diffused out of the drop. Between the 
pulsations the drop became motionless and there was 
no visible diffusion. Fig. 1 shows the drop when no 
pulsation or rotation is taking place. Fig. 2 shows 
the condition immediately before the start of pulsa- 
tion. The shaded part in these diagrams represents 
a zone of sharp concentration gradient {often a 
cloudy layer) between the original liquid containing 
high concentration of solute and the drop fluid which 
has been depleted of most of its solute. The pulsation 
of the droplet and the rotation within the drop 
occurred only when this layer was within the 
drop. 

Slow rates of drop formation (2-10 drops per min.). 
At slightly faster rates of formation, the period spent 
in the quiescent state diminished and the zone of 
concentration gradient was within the drop but near 
the end of the capillary (Fig. 2). It had a hemi- 
spherical or irregular shape and moved at random 
from side to side. Whenever the zone approached 
theedrop—water interface a marked distortion of the 


- shape of the drop rapidly developed (Figs. 3 and 4). 


Simultemeously rapid rotation around a horizontal 
axis (in cloekwise or anti-clockwise direction) com- 
menced within the drop, followed by a marked in- 
crease in the rate of mass transfer, mainly at the 
distorted part of the drop surface. 

The direction of rotation was found to depend on 
the position of the zone of concentration gradient 
in relation to the drop—water interface. Fig. 3 shows 
a drop m which the zone has moved to the left-hand 
side and the direction of rotation is now anti-clock- 
wise; Fig. 4 shows the rotation taking place m 
clockwise. manner with the zone of concentration 
gragient on the right-hand side. With the depletion 
of solute at the small zone of high cchcentration (area 
above the line of shadmg the interfacial tensign 
around the whole of the surface becomes more 


einifofia ande theedrop tends to resume its normal 
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position and shape. If this occurs rapidly, the drop 
overshoots to the opposite direction (from fhe 
position of Fig. 3 to that of Fig. 4). 
spherical zone of high concentration now moves to 
the opposite side and the process is repeated, and 
results in a regular and contimuous pulsation. 

Medium rates of drop formation (10-30 drops per 
min.). The zone is now forced farther into the droplet 
and acquires an approximately spherical shape (Fig. 
5). Diffusion takes place uniformly all around the 
drop “surface. The surface zone of the drop is in 
continuous, irregular motion; but the shape of the 
droplet remains unaltered. 

High rates of drop formation (30-45 drops per min.). 
The zone of concentration gradient takes the shape, 
of a thin jet inside the drop (Fig. 6). There 1s a 
notable decrease in the radius of curvature of the 


r \ pF; 


he Kr 


surface at the lowest pomt in the drop and cowenlations 


occurs in the form of a vortex ring inside the drop. 
Diffusion mainly occurs near the pointed end where 
the solute concentration is highest. 

At low concentrations of solute (1—5 “per cent) the 
distortion. of the drop shape, the pulsation and the 
motion within the drops were alwéys much less than 
for hıgher concentrations. 


~Ț 
Pulsation and circulation behavioyr varied with 


the nature of both the solute and the solvent. For 
example, drops of 10 per cent ethyl alcohol and 
90 per cent chlorobenzene showed a much more 
vigorous pulsation than drops of chlorobenzene with 
10 per cent acetone as solute. Chlorobenzene solu- 


tions exhibited the phenomena more intensely than~ 


similar solutions of nitrobenzene. Chloroform and 


carbon tetrachloride systems showed much less 7 


pulsation and rotation. 

The presence of small amounts of a surface-active 
compound in the aqueous phase (for example, 
0:01 gm. sodium dodecyl sulphate in I lit. of distilled 
water) suppressed these phenomena. There was also 


\? 


«__ t0 weath@ring, and radiation damage. As Wasserstein ` 
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no visible diffusion of solute into the continuous 
phase for drops ne up to 10 per cent solute. 
` Te . , E H. GARNER 

C. W. Norr 

M. F. MomTADI 
Donni of Cherical A ic etalon ie ý 
University of Birmingham.® Dee. 10. 
1 Nature, 171, 1155 (1953). 


* o 


Age of Uraninites from Crystallographic 
Data 


In & recent communication, Wasserstein? has 
suggested a new method of age determinations on. 
uraninites by means of X-ray techniques. This 
thesis is that radioactive decay results in the replace- 
ment of the tetravalent uranium ion by the smaller 
lead ion, the calculated shrinkage in cube edge due 
to this process being approximately 0-004 A. per 
hundred million years. Wasserstein classifies uran- 
inites into three groups: y(U,0, type), (UO, type) 
and 6(0 ,0, type), and suggests that thorianites, which 
resemble y-uraninites in their properties, may have 
Th,0, as their prototype. 

We are of the opinion that this picture has been 
over-simplified and is not consistent with the known 
chemistry of the uranium oxides. In addition to the 
radioactive decay which tends to shrink the cube 
edge below that of pure uranium oxide, and the 
presence of thoria which serves to expand the lattice 
parameters, several other factors should be taken into 
consideration. Specifically these are: oxidation due 


points out, oxidation of UO, to §-UO, results in a 
decrease in cube edge from 5-470 A. to 5:440 A. 
Every uraninite specimen for which an analysis has 
been reported has been shown to be oxidized to some 
extent; some are altered sufficiently so that ignition 
in vacuum or an inert atmosphere converts them 
partially or even completely to U,;0,, and this 
oxidation should be reflected in the lattice para- 
meter. In this regard, Wasserstein’s classification of 
y-uranmites as U,0, types is questionable. The 
existence of U,0, itself is based only on X-ray 
evidence? {an increase in cube edge above that of 
UO,), and has as yet not been substantiated by 
chemical analyses. Assuming that U,O, actually has 
been prepared, which is doubtful, the method of 
preparation in each case has involved extreme reduc- 
ing. conditions (that is, igmitions of mixtures of 
uranium oxide with uranium metal) which are not 
hkely to be encountered in Nature. 
of this line of reasoning to suggest the existence of 
Th,O, is, we beleve, on even more doubtful ground 
since no experimental evidence exists for such a 
compound. „Pather this phenomenon (contraction 
of the cube “edge*on ignition) in thorianite should 
suggest seeking an alternative explanation. It has 
been shown that radiation damage in a number 
of substances, including zircon, diamond, silicon 
carbide and quartz, results in an increase in lattice 
It would seem more reasonable fo us 
to ascribe the y-type ores to radiation damage than 
to reduction of uranium and thorium below the 
tetravalent state. 

To the list of factors influencing lattice dimensions 
in uraninites should also be added the presence of 
rare-earth and alkaline-earth oxides, since these have 
deen shown to form ternary fluorite-type oxides with 
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uranium over a considerable oxygen to oe ion 
ratio ranget. 

‘We feel that all these factors-will«play a sig- 
nificante part in determinirig -‘uraninite lattice 
dimensions, thus making an age-glculation Whsed 
on Wasserstein’s proposal of doubtful value. 


è Henry R. HOEKSTRA 
JoserH J. Karz 
Chemistry Division, ` 
Argonne Nationa_ Laboratory, : 
Lemont, Llinois. 
1 Wasserstein, B., Nature, 174, 1004 (1954). 


* Zachariasen, W., MP Dhiecago cere N-1978 (1945) Rundle, R. E., 
et al., J. Amer. Chem. Soc., 70, 103 (1948). _Henng, H., and Perio,- 
P., Bull. Soc. Chen. France, 352 (1952). 


s Hurley, P. M., and Taban, H. W., heen Geol. Soc. dmer., 84, 666 
(1953). Primak, , et al., Phys. Rev , 92, 1064 (1953). 


‘See, Seaborg, G. T., ae Katz, J. J., “The Actinide Elements”, 
NNES, Div. IV, TA A, 144, 175. 


Tue criticism offered by Drs. Hoekstra and 
Katz is relevant in stressing certain chemical diff- 
culties which may defy solution by conventional 
analyses—mineral chemists know such problems too 
well, for example, the role of iron in many minerals. 
They rely on chemical analyses of uraninites for their 
views ; but I am suspicious of such analyses as they 
still report lead as PbO, when that of radiogenic 
origin should be PbO,; that due to, say, galena; 
would be correctl7 given as PbO. Such duality exists 
in the position of oxygen, too, as it takes a double 
role crystallographicaly in many uraninites—such 
data cannot adequately be determined chemically. 

There must be grave doubts that the proportion 
of different uranium oxides, such as UO, and U,0,, 
are in fact presenz as such in uraninites. Controversy 
is still rife among chemists in this very field of 
uranium oxides. How then can Drs. Hoekstra and 
Katz state that my thesis “. /. 1s not consistent 
with the known chemistry of the uranium oxides’ ? 
The operative wcrd is, I suggest, “known”. I agree 
that, in the interests of clarity, I have simplified my 
concepts, but I trust I have not done this to a fault. 

The essential points of the criticism, which carried 
no surprises, can be answered as follows : 

(1) Existence of U,O, and Th,O,. Actually these 
compounds are not essential for my thesis. At this 
stage it may be advisable to write y-uraninite as 
UO,.z As experimental evidence indicates that 
oxidation is necessary to obtain the cube-edge of the 
corresponding -type from the y-type, an analogue 
of a lower oxide than UO, exists: Zachariasen’s 
U,0, is the closest laboratory counterpart. That 
the laboratory method of its preparation does not 
duplicate the conditions under which y-typejs formed 
in Nature is no criterion for the belief in the existence 
of the mineral or not. | 

All y-uraninites are characterized by the presence 
of the large thorium ion ; pitchblendes carry virtually 
none of it, but m=yecontain such small ions as those 
of zirconium and titanium (for example, in Colorado), 
These replacements of uranium are in accordance 
with the principl2 that lower valence of an element 
is indicative of larger ionic size, and conversely. The 
different ‘valences’ envisaged in my classification 
must have influenced the na®ure of the replacements 
at the time of the formation of the minefals. Such 
observations siweas the individuality of the y€ype. 

The fact that Th, is known suggests that, Th,0, 
is possible’; ; my statement that “U,0, may be a 
separate compotnd analogqis jo “[h,S,”.«was ẹ 
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quotation in the text-book of whigh one of my critics 
sig a co-author. s 

(2) Weathering and oxidation. Obviously highly 
weathered. samples do not lend themselva@s to age 
detérminations-e-they may not qualify even as 
uraninites.- Sample selection largely obviates such 
difficulties, especially when the minuteness ef the 
material required for X-ray determinations is con- 
sidered. Heat treatment, particularly as used for 
y-types, further helps to limit, and also recognize, 
this factor. The effect of oxidation should not be 
over-emphasized, as in some samples the effect 
on the parameter proved less than the error in 
determination. 

The material used for the tabulated results is above 
reproach. 

(3) Radiation damage. This is a negligible factor 
here, except perhaps in comparatively young pitch- 
blendes. To try to explain y-uraninites by increase in 
lattice parameter brought about by radiation imme- 
diately poses the question of the other two types: 
Why are these not similarly affected ? The suggestion 
cannot explain the chemical differences observed. 

(4) Presence of rare-earths and alkaline-earths. 
Sample selection by the avoidance of nivenites and 
cléveites controlled the effect of the omnipresence 
of the rare-earths. These elements generally depress 
the parameter but, in the samples used, such re- 
duction is negligible. The role, if any, of the alkaline- 
earths is inconsequential here. 

I thank Drs. Hoekstra and Katz for their criticism, 
but it has offered no explanation of the regularity 
observed in my table of results; they infer that 
results may show haphazard values. If cube-edges 
of uraninites are considered in the light of my thesis, 
a fine order is found to exist where chaos now reigns. 

B. WaSSERSTEIN 

Geological Survey, Pretoria. 


Age of the Mineralization of the 
Witwatersrand 


Louw? has recently reported new isotopic assays 
of radiogenic lead from the uraninites of the Wıt- 
watersrand, and has utilized these data in arguments 
supporting a placer origin for the Rand mineralization. 
The same information has been published in fuller 
extent elsewhere’, and a third paper by the same 
author, already circulated in preprint form, is in 
the press’, 

These arguments based upon mass-spectrographic 
analyses form the sole response of South African 
scientists to the criticisms of the placer theory which 
I have published in recent years’. „A refutation of 
Louw’s conclusions awaits printing elsewhere’; and 
since repetitive publication is to be deprecated, it 
will suffice to note here that much of the latest South 
African work is vitiated by the lack of mineragraphic 
tontrol of the uraninite samples’ studied, which were 
greatly contaminated by galena of unknown isotopic 
compagition. Restricting attention to measurements 
on the less impure samples carrying upwards of about 
50 per cent uranium, there are now nine *°7Pb: 2°*Pb 
ages available for Witwatersrand uraninite, de- 
termined by foum different laboratoriés. These ages 

iformly” fall within the average of 2,055 + 150 
million years, a result in goodgagreement with the 
dating of 2,080 + 40 millidh years arrived at by 
Holmes’ for the Limpopo granitization nearby. Age 
deteifinations tharefose lend support to the already 
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weighty arguments favouring an epigenetic origin 
fr the Rand ores by pointing, for the first time, to a 


cycle of granitization, with which ‘the mineralization ` 
‘may be connected." i i 


e. 
Geological Survey and Yuseum, 
London, S.W.7. a. 
Feb. 21, 
1 Louw, J. D., Nature, 175, 349 (1955). 
* Louw, J. D., S. African Min. Eng. J., 85, 621 (1954). - 
3 Louw, J. D., Trans. Geol. Soc. S. Africa, 57 (1955). 
t Davidson, 0. F., and Bowie, S. H. U., Bull. Geol. Surv., 3, 1 (1951). 
Davidson, ©. F., Mimng Mag., 88, 73 (1953). . 
€ Davidson, C. F., Mining Mag., 192, 152 (1955). 
* Holmes, A., Col. Geol. Min. Res., 5, 3 (1055). 


A New Joule Manuscript 


In 1851, William Hopkins, of Cambridge, obtained 
a grant of £250 from the Government ‘“‘for investiga=~ 
tions on the effect of pressure on the temperatures of 
fusion of certain substances”. It was stipulated that 
expenditure of the money should be under the con- 
trol of a committee which included Joule. 

During the next few years Hopkins, Joule and 
William Fairbairn worked in close co-operation on 
these problems, and Hopkins reported some of their 
findings (which were not recorded) to the Hull 
meeting of the British Association in September 1853. 
This report would certainly include results given in 
a letter, written by Jaule, and recently found in a 
volume of Watts’s translation of ‘‘Gmelin’s Hend- 
Book of Chemistry” (which once belonged to Joule 


and is now in the Manchester College of Technolofy. _ 


Library). Joule gives details of a series of experi- 
ments he did on the physical properties of beeswax 
“which may perhaps serve to throw some light on 
the alteration of the point of liquefaction by 
pressure”. 

It is addressed to Wiliam Hopkins from Acton 


“Square, Salford, and is dated August 20, 1853. It 


would appear to be a draft, because in a letter dated 
August 24 to Fairbairn! giving him only a brief out- 
line of the results, Joule says: “I transmitted to 
Mr. Hopkins yesterday .. .”’, that is, three days 
later than the date on the letter recently found. 


There are twelve small pages, and the first eight “ 


give details of nine experiments carried out to 


determine the specific heat of wax at differing tem- -> 
peratures and the heat absorbed in changing the'state - 


of one grain of wax from perfect solidity to perfect 
fluidity. Joule remarks: “having no exact point 
at which perfect ‘solidity is followede by perfect 
fluidity, our ‘stationary point’ (Hopkins’s term) was- 
entirely delusive’. The remaining four pages are 
devoted to the expansion by heat of beeswax, m 


which Joule uses a formula of William Thomson. He + 


finishes by saying: “the experiments ‘which I have 
related are worth repeating and with greater accuracy. 
This, however, would require apparatus for the pur- 
pose and more time than I shall have at my dis-. 
posal for some weeks to come. I hope, however, 


that the above results, such as they are, will not be _. 


without their use in formulating your views”. 
The letter may be seen in the College of Technology 
Library, Manchester. 
2 L. L. ARDERN 
College of Technology, 
Manchester., Feb. 11. i 
1 Pole, William, "Life of Sir William Fairbairn”, 296 (1877), ° 


6 . 
Q. F. Davipson a 


at 


™ 


G 


Pa 


4 
. No, 4457 April 2, 1955 @ 
- * FORTHCOMING EVENTS 


e - Monday, April 4 
+ 


~ BRITISH BARES TONAT HYGIENE Socrety (at the London School‘ 


of Hygiene and TMpical Medicine, Keppel Street, London, W.C.1), 
~ at 11 a.m.--~-Discussion on “The Assessment of Health gpd Disease 
« in Industry’, . 


ROYAL GEOGRAPHICAL Soorery (28 1 Kensington Gore, London, 
S.W.7), at 5 p.m.—ir. R. D. Hayes: “Cambridge Expedition to 
Ancora (North Portugal)”. 


NORTH EAST Coast INSTITUTION OF ENGINIERS AND SHIFBUILDERS 
(in the Lecture Theatre of the Mining Institute, Newcastle-upon- 
Tyne), at 615 p.m-—Mr. 8. G. Lankester and Mr. W. D. Wallace: 
“Some Investigatiohs into Singing Propellers”. 


Monday, April 4—Tuesday, April 5 


Sociuty OF CHEMIOAL INDUSTRY, LONDON SECTION (in the William 
Beveridge Hall, Senate House, University of London, W.C.1), at 
9.80 a.m. daily—Symposium on “The Prevention of Atmospheric 
and Water Pollution in the Chemical Industry”. 


Monday, April 4—Wednesday, April 6 


FARADAY SooretTy (in the Department of Zoology, Cambridge 
University)--General discussion on “Microwave and Radio-Fre- 
quency Spectroscopy”. 

~ * INSTITUTION OF NAVAL AROHTTEOTS (in the Weir Lecture Hall, 10 
Upper Belgrave Street, London, S.W.1)}—Spring Meeting. 
Wednasday, April 6 

At 10.16 a.m.—Annual General Meeting. 


Tuesday, April 5 


ZOOLOGICAL Soorkty or LONDON (at the Zoological Gardens, 
Regent’s Park, London, N.W.1), at 5 p.m.—Scientific Papers. 


INSTITUTION OF ELnoTRicaL ENGINEERS, MBASURBMENTS AND 
RaDIo SECTIONS (at Savoy Place, London, W.C.2), at 5.30 p.m.—~ 
Dr. 2, M. MacKay: “High Speed Electronic-Analogue Computing 

echniques”’. 


Yy 


Wednesday, April 6 


ROYAL ASTRONOMICAL Soorety (at Burhngton House, Piccadilly, 
London, W.1), at 4.80 p.m.—Prof. Dirk Brouwer: “Motions of the 
Outer Planets” (George Darwin Lecture). 


K @xoLoaiom Socrety oF LONDON (at Burlington House, Piccadilly, 
-—London, W.1), at 5 p.m.—Sclentific Papers and Films. 


INSTITUTION OF POST OFFION ELECTRICAL ENGINEERS (at the 
Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, W.C.2), at 5 p.m.—Mr. F. Moxon: “Regional Prob- 
lems m n Provision and Maintenance of V.H.F., U.H.F., and S.ELF. 
Radio en 


SOCIETY FOR ANALYTICAL CHEMISTRY, PHYSICAL METHODS GROUP 
{at the Chemical Soclety, Burlington House, Piccadilly, London, W.1), 
at 7 p.m.-—Scientifie Papers. 


Soorsty FOR Visrrina Scrantists (at 5 Old Burlington Street, 
London, W.1), at 7.30 p.m.—Diseussion on “Allergy: ent Con- 
ceptions”. Chairman: Sir Henry H. Dale, O.M., F.R.S.: Speakers: 
Dr. Bernard N. Halpern, Prof. J. R. Marrack and Dr. J. Pepys. 


~ APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
~ before the dates mentioned : 

—~ ASSISTANT, Grade B (with a degree or equivalent qualification) 
IN*INORGANIO CHEMISTRY-—The Principal, Slough College for Further 
Education, William Street, Slough (April 9). 

CHEMIST (with a degree in chemistry or a bach qualifications 
and a sound®knowledge of modern instrument techniques, and with 
experience in estigational and research work, and ability to lead 
& small researc oup), at the Central Laboratory, Shade House 
Pendlebury, Manchester—The Establishment Office, National Coa 
Board, 40 Portland Street, Manchester 1 (April 9). 

LECTURER (with an honours degree and also appropriate qualifica- 
rons in agriculture, and with experience of research and teaching in 
~~ pers experimentation) IN FIÐLD EXPERIENTATION-—~The Secretary, 

ira ot it a, University of Cambridge, Downing Street, Cam- 
e (Ap . 

ASSISTANT, Grade B (with a degree or equivalent qualification in 
mining or geology, and preferably with practical experience in the 
coal mining industry) IN THE DEPARTMENT OF MINING, to teach 
geology to general certificate of education advanced level and to 
higher national certificate standard in the mining and mine surveying 
courses—-The Registrar, Nottingham and District Technical College, 
Shakespeare Street, Nottingham (April 14). 

LECTURER, Grade I, or LECTURER, Grade JI, IN AGRICULTURAL 

4] Economies AND FARM MANAGEMENT, and an ASSISTANT LECTURER 
IN ANIMAL Hvessanpry, at the University College, Ibadan-—-The 
Secretary, Inter-University Council for Higher Education Overseas, 
1 Gordon Square, London, W.C.1 (April 15). ; 

ASSISTANTS IN MatTHewaTics—Secretary of University Court, The 
Txuiversity, Glasgow (April 18). 

CHEMIST, Senior Scientific Officer grade (with an honours degrees 
or equivalent, and postgraduate research experience in physical chem- 
istry. preferably on the properties of surfaces or of high polymers), 
at a Ministry of Supply Research Establishment near Salisbury, Wilts, 
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fo take charge of a smsl! team undertaking research on permanently 
biocidal coatings—The Ministry of Labour and National Service, 
Technical and Scientific Register (K), 26 King Street, London, 8. W.1, è 
quoting F.173/5A4 (April 16). e 

READER Or SENIOR LECTURER IN CHEMISTRY, and LECTURERS or 
ASSISTANT Q-ECTURERS |2) IN CHEMISTRY, at the University College 
of Khartouny Sudan—The Secretary, IntemUniversity Coffncil, 
1 Gordon Square, London, W.C.1 (April 21). 

CHAIR OF AGRICULTCRE at the University College: of Khartoum, 
Sudan The Secretary, Inter-University Council, 1 Gordon Square, 
Londo, W.C.1 (April 22). e 

VETERINARY BACTERIOLOGIST, Senior Research Officer or Research 
Officer grade (with a cniversity degree in veterinary acience, with 
postgraduate research experience im bacteriology or immunology, or 
equivalent qualifications) IN THA HEALTH RespaRon LAB- 
ORATORY, Commonwealch Scientific and Industrial Research Organ- 
ization, Parkville, Victcria, Australia, to undertake research work on 
aspects of bovine ecntagious pleuropneumonia—Chief Scientific 
Liaison Officer, AustraHan Scientific Liaison Office, Africa House, 
Kingsway, London, W.0.2, quoting 201/74 (April 28). 

ASSISTANT LECTURER (with an honours degree in geology and an 
interest in palwontologr and Palwozoic stratigraphy) Iv GEoLoay— 
The Secretary, University College, Gower Street, London, W.C.1 


{April 26). 
LECTURER (with sapsclal experience of X-ray seyma OaD) 
IN CHEMICAL PRyYsSICS OF Sonrps in the Department of Chemi 
Engineering—-Head of the Department of Chemical Engineering, 
Imperial College, Londen, S.W.7 (April 25). 

HAIR OF PHysican MrratLurGy—tThe Registrar, 
College, Singleton Park, Swansea (April 80). 

CHAIR’0? VETERINARY PATHOLOGY——The Registrar, The University, 
Liverpool (April 30). 

JUNIOR FELLOW (preferably with research experience in fluid 
Mechanics) IN APPLIED MataeMatics—The Registrar and Secretary, 
The University, Bristol (April 30). 

LECTURER IN PHYSIO3, at Rhodes University, Grahamstown, South 
Africa—The Secretary, Association of Universities of the British 
year aa 5 Gorion Square, London, W.C.1 (South Afra, 

pr ; 

LECTURER IN PSYOHCLOGY; a LECTURER IN METAL PHysics, and 
& LECTURER (with special interests ın fluid mechanics) IN ENGINEERING 
was Registrar, University College, Singleton Park, Swansea (April 

LEICESTER LOVELL Resgarnog STUDENT, to study the mechanism 
and kinetics of reactions of epoxides—Professor of Chemistry, The 
University, Southampton (April 80). 

ASSISTANT CURATOR (with an honours degree in some branch of 
natural science including zoology, and preferably with museum ox- 

erience) OF INVERTHEB2ATES in the Museum of Zoology-—Dr. A. S. 
Watt, Botany Departmont, University of Cambridge, Downing Street, 
Cambridge (May 1). 

ASSISTANT LECTURER IN PxHysicos—The Registrar, University 
College of North Staffcrdshire, Keele, Staffs (May 1). 

ENGLISH ELECTRIC -RESHAROH FELLOW IN AERONAUTICS-~The 
Warden, College of Aeronautics, Cranfield, Bletchley, Bucks (May 1). 

LECTURER IN ASIAN ANTHROPOLOGY—The Secretary, School of 
Oriental and African Ssudies, University of London, WG. (May 1). 

LECTURER (medical qnalification not essential) IN THE DEPARTMENT 
OF BACTERIOLOGY -The Registrar, The University, Liverpool (May 1). 

CHAIR OF PARASITOLOGY tenable at the Imperial College of Science 
and Technology, Londoa, 8.W.7—-The Academic Registrar, University 
of London, Senate Horse, London, W C.1 (May 3). 

READER IN GEOLOGY at King’s College, Strand, London, W.C.2— 
ae SEn y University of London, Senate House, London, 

, ay 5). 

RESEARCH OFFICER CRheologist) (with a university honours degree 
in science, with physics and/or ch try as a major subject or equiva- 
lent qualifications) IN Tre DIVISION OF BUILDING RESEAROH, Common- 
wealth Scientific and Industrial Research Organization, Highett, 
Victoria, Australia, for investigations into the rheological character- 
istics of building materials—Chef Scientific Liaison Officer, Australian 
Scientific Liaison Offtes, Africa House, Kingsway, London, W.C.2, 
quoting 390/204 (May 21). 

ELLISON RESEARCH FELLOWS (graduates of British universities) IN 
CHEMISTRY or PHYSIOS: and a RESEAROH SOHOLAR for research work 
connected with the checnistry of amino-acids, peptides and proteins— 
The Registrar, The Unfversity, Sheffield (June 1). 

ROYAL Duron SHULE STUDENT IN Gropuysics—The Registrar, 
Imperial College of Science and Technology, London, 8.W.7 (Syne 1). 

SSISTANT LECTURE? IN INORGANIO OHBMISTRY—-Prof. Barrer, 
Chemistry Department. Imperial College, London, 8.W.7. 

BIooHEST, Basic grade (with a science degree or A.R.Ie, diploma) 
~—-The Group Secretary, Walsall General Hospital, Walsall, Staffs. 

LABORATORY TROHNIDIAN (preferably with a In@wledge of photo- 
graphy), to assist in the care of animals and in biological experiments, 
and to prepare specimers for microscopical examination—-The Director, 
B.E.C.C. Research Unit in Radiobiology, Mount Vernon Hospital, 
Northwood, Middlesex. 

LABORATORY TRCHNIDAN (with experience of food and toxtcologica} 
analysis) IN THH DEPARTMENT OF VETERINARY HYGIBNE AND PRE- 
VENTIVH MEDICINE, University of tt ae rhe Secretaty, The 
University, Old College, South Bridge, Edinburgh. . 

LECTURER (with a degree in biochemistry and/or chenftistry, in- 
cluding organic chemistry taken to an advanced stage, and preferably 
with experience in the analysis of foods, including dairy products) 
IN AGRICULTURAL BIOCHEMISTRY, at Massey Agricultural College 
(University of New Sealand), Palmerston North—The Secretary, 
Association of Universsties of the Br&ish Commonwealth, 6 Gordon 
Square, London, W.C.I. bd 

IVESTOOK O¥FFIOnR. (with a university degree either in giy 
husbandry or in agnacuiture with specialization in animal husbandry, 
and some experience in @tock management) IN THR VETERINARY 
DEPARTMENT, Nyasaland, for @itles connected with the development 
of the local animal incustry, mainly in African areas—-The Director 
of Recrutment, Colonial Office, Sanctuary Buildings, Gregg Smith 
Street, London, 8.W.1 quoting BCD @7/4/0g. ê , e 
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SCIENTIFIC OFFICER (with at lea$t a first- or second-class honours 
degree in mathematics or physics and aethorough practical and 
etheoretical knowledge of geometrical opties) to carry out research 
in instrument requirement assessment and also to apply this research 
to the design of a wideevariqty of optical instruments meluding photo- 
graphic jJenses*The Senior Recruitment Officer, Atom Weapons 
Rese®rch Establishment, Aldermaston, Berks, quoting 550/WGE/2 

SENIOR SOISNTIF OFFIOBR or SOIENTIFIC OFFICER (honours 
graduate with-research ability, and preferably with experience of 
small-scale metal fabrication), at the Atomre Energy Research Estab- 
lishment, Harwell, to work og the application of novel and®uncon- 
ventional techniques to funddmental research on the fabrication of 
an unusual metal—The Establishment Officer, Atomic Energy Research 
Establishment, Harwell, Didcot, Berks, quoting 2/103/259. 

* TRAINED TEHOHNICIAN IN THE BOTANY DEPARTMENT—The Regis- 

trar, University College of Wales, Aberystwyth. 
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.*. DEVELOPMENT OF NUCLEAR POWER IN BRITAIN : 


ee was appropriate that the White Papereoutlining 
the Government’s progrgmme in connexion with 
nuclear power* should be published in the same week 
as the Statement on Defence} which announced the 
Government’s intention to undertake the develop- 
ment and production of ‘thermonuclear weapons. 
Whether we are concerned with the military pro- 
gramme, or with the production and use of radio- 
isotopes and other peaceful applications of nuclear 
energy, progress is ultimately determined by the 
magnitude of our scientific and technical resources, 
the ability of our scientists to discover the secrets of 
Nature and on our speed in applying the new tech- 
niques that science has taught us. These indeed, as 
the White Paper remimds us, are the factors which 
likewise determine the future of Britain as an indus- 
trial country. The Defence debate in the House of 
Commons showed little awareness of the limitations 
which might be imposed by shortage of scientific 
man-power, but that could not be said of the earlier 
debate on February 25 on a motion of Mr. Ronald 
Bell’s welcoming the Government’s programme for 
the development of nuclear power. 

Congratulating the Government on the courage 
and imagination shown in putting forward this pro- 
gramme, and also paying tribute to the work of the 
Agomic Ignergy Authority, Mr. Bell referred to the 
possibility that the programme could absorb the 
whole output of physics graduates from British 
universities for several years to come. That clearly 
could not be allowed to happen; but, as Mr. Bell 
rightly said, the programme may well intensify the 
shortage of scientists and it gives yet greater urgency 
to the problem of science teachers. The recom- 
mendations of the Burnham Committee for special 
allowances for teachers of advanced work which the 
Government has accepted should have some effect ; 
but the action which Sir David Eccles said as recently 
as March 3 that he was still considering in regard to 
the shortage of science teachers now assumes im- 
portance in respect both of defence policy and the 
development of nuclear power. 

That could also be said of the expansion of tech- 
nological edycation to which also Mr. Bell referred, 
as did even more emphatically Mr. Bernard Braine, 
Mr. F. Willey, Mr. George Chetwynd and Mr. M. 
Follick. Mr. Braine put the question in a somewhat 
wider context jn refprring to our relative expenditure 
on fundamental research and on applied research and 
the dissemination of information. Quoting the 
Government provision for research in the current 
year as £20-7 million, apart from that proportion of 
the recurrent grants to the universities spent on 
research, he urged a closer scrutiny of fundamental 
research and greater readiness to discontinue fruitless 
| lines and so avoid waste of effort, and also that more 
Government resources should be expended on applied 


Pp. ii+22. (Cmd. 9389.) 
Od. net. 


(Cmd. 9391.) (London : 


*A Programme of Nuclear Power. 
(London: H.M. Stationery Office, 1955.) 

@ Statement on Defence, 1055. Pp, 30. 
H M. Stationery Office, 1955.) 1s. net. 
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research. While Britain’s expenditure.on defence 
research has not been disclosed, the total expenditure 
‘of the United Staies last year on all kinds of research, 
including defence. was estimated at £750 million. In 
particular, he suggested that more assistance might 
be given to medical research in such matters as 
radiation sickness. 

In replying for the Government in the debate, the 
Minister of Works, Mr. Nigel Birch, admitted that a 
main factor in the speed with which the programme 
is developed will be our ability to tram the men we 
need, and he reeognized that the universities and 
industry as well a the Atomic Energy Authority will 
play a part. Mr. Birch mentioned particularly the 
efforts being mace at Queen Mary College, London, 
and at the Universities of Birmingham and Man- 
chester. A six weəks full-time postgraduate course on 
nuclear engineering (the use of the term ‘engineering 
is noteworthy) ai Manchester is specially designed 
for industrialists, and the Government hopes that in 
time all universit-es will give basic courses in nuclear 
and reactor physics. As regards the training courses 
at Harwell, the object is to build up teams from the 
British Electricity Authority and teams including 
consulting engineers, heavy electrical engineers and 
other engineering-firms which would be competent to 
execute the plane outlined in the White Paper. 

Mr. Birch referred also to some of the more 
imaginative uses ~vhich are being made of radioactive 
isotopes, and said that the Atomic Energy Authority 
is always willing so help with any problem which the 
use of isotopes cr nuclear technology promises to 
solve. Frequent ference was made in the debate to 
the question of sefety. The statement in the White 
Paper that it is impossible for an ‘atomic explosion’ 
to occur in a power reactor was emphasized, and in 
support of the assertion that if nuclear power facilities 
are properly designed any accidents that occur will 
be no more dangerous than accidents in many other 
industries, Mr. Birch could point to the exceptionally 
good record of safety of the Authority. The main 
hazards in a nuclear power station are caused by the 
concentration of aighly radioactive materials ; „put 
these are known dangers, and in guarding against 
them by precautions in the design of theereactor 
itself and, if necessary, enclosing part ov all of it in 
a gas-tight container we are, as Mr. Birch reminded 
the House, not starting from scratch. 

The debate appeared to be of some value in. dis- a 
pelling misgivings on the grounds of safety, and. also 
in regard to the disposal of atomic waste. This is not 
a major problem and is primarily one for the chemical 
processing plants, which will be few in number, and 
not for the power stations. gAs the White Paper 
indicates, the volume of waste will? be small, and, 
apart from the qfforts being made to determine fhe 
most economical math8ds, of storage or disposal, much 
of* the output should be absorbed by the valuable 
uses already disccvered; anye majeria] dischaeged ə 
will be tested to ensure that it is of extremely low 
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radioactivity, so that it will be hkrmless and com- 
parable in effect to the natural background radi 
activity alweys prdserit. Mr. Birch gave a forthright 
assurance on this point; but there is clearly room 
for publicity to dispel the unreasonable fears which 
have already been eneqinrerod, for example, if the 
Forest of Dean. 

. While the debate may assist in this respect, its 
chief interest les in the evidence it affords of the 
support from all parties for the Gdvernment’s pro- 
gramme, the extent to which the implications of that 
programme are understood in Parliament and the well- 
deserved tributes paid to British science and tech- 
nology in this field. It is clear, for example, that the 
Government intends to make it possible for British 
industry to acquire the experience necessary for the 
full exploitation of nuclear power by providing 
opportunity for first-hand experience with the 
problems of the design and building of nuclear plant. 
The use of nuclear fission as a source of heat to drive 
electric generating plant on a commercial scale appears 
practicable, moreover, when the great and growing 
demand for energy, and especially for electric power, 
places an increasing strain on the supplies of coal in 
Britain and makes the search for supplementary 
sources of energy a matter of urgency. Accordingly, 
as Mr. Geoffrey Lloyd, Minister of Fuel and Power, 
indicated in his statement on February 15, this pro- 
gramme is of crucial importance to the national 
economy and has an essential place in the Govern- 
ment’s fuel policy. The provisional programme would 
provide 1,500-2,000 megawatts of nuclear power by 
1965 and between 10,000 and 15,000 megawatts by 
1975, and by levélling off the coal required by power 
stations in the region of 60-70 million tons a year 
would help to meet the difficulties in finding man- 
power for the mines and producing sufficient coal at 
reasonable cost for other users of solid fuel. ; 

Lhe decision to proceed with this provisional 
nuclear power programme does not depend on precise 
comparisons of cost; but it is estimated that with 
the two types of reactor to be brought into use on a 
commercial scale during the next ten years—the 
gas-cooled graphite-moderated ‘thermal’ reactor now 
being constructed at Calder Hall, usmg natural 
uranium or slightly ‘enriched’ uranium as fuel, and 
a liquid-cooled ‘thermal’ reactor which could use the 
plutonium produced in the earlier reactors m con- 
Jjunctioff with natural uranium—the cost of electricity, 

taking a redsonable value for the plutonium, would 
be about 0:6d. a unit. If reactors of the fast breeder 
type, now being built at Dounreay, which should be 
“producing electricity in 1957,*are eventually used, 
the net cost of fuel would be greatly reduced; but 
the provisional programme does not contemplate 
using ‘such reactors, since the necessary data and 
experience will not be avaiable in time. 

‘These estimates asune that all the plutonium is 
used forscivil pirposes, and the programme is based 
esSentially on the assumption thateéhe development 
of nuclear power has reached & stage when it is vital 
for us to apply it commercially with all speed if we 
® are To keep ur place as a » leading industrial nation 
anid rgap the benefits nuclear power offers. It should 
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be remembered, moreover, that in these comparative 
estimates of cost, no allowance, is made forthe rise 
in the price of solid fuel that would accompany the 
failure of supplies to keep pace with @emand or for 
the effec of such failure on the national economy. 
These considerations alme would justify the effort 
which the provisional programme demands; and 
criticism of the programme in the House of Commons 
centred rather on the rate of progress than on the 
magnitude of programme. While thô Government 
considers that enough uranium will be available for 
this programme over the next ten years, the pro- 
gramme as outlined represents the most that can 
reasonably be expected in the light of existing 
knowledge. If no unexpected difficulties or shortages 
of man-power or materials are encountered, progress 
may well be more rapid than is forecast; equally it 
could be slower. 

The nuclear power stations will be built in the 
normal way by private industry for the electricity 
authorities, which will own and operate them. The 
Atomic Energy Authority will be responsible for 
giving technical advice on the nuclear plant; but 
British industry and consulting engineers have a 
major task in training staff, in creating the necessary 
organization and in designing the stations. Although 
this work has already begun, it will not be practicable 
to start building any commercial stations before 1957, 
when construction of two gas-cooled graphite-- 
moderated stations (each with two reactors) will be 
started. These stations should come into®operati®én 
during 1960-61. 

Meanwhile, in 1958-59 construction of two further 
stations, simular in type, but with improved per- 
formance, particularly in heat rating, is planned, 
followed by four more m 1960 and a further four in 
1961-62. These might come into operation in 1963- 
64 and the last four might be of the liquid-cooled 
type, which should then have been developed 
sufficiently to be economically satisfactory. Thus, if 
all goes well, by the end of ten years Britam should 
have twelve large nuclear power stations saving coal 
to the extent of five to six million tons a year and 
providing 1,500-2,000 megawatts, the latter figure 
being approximately equal to the new generating 
capacity which Britain is expected to be needing each 
year by the end of ten years. By 1964, the early 
reactors should be supplying several kundred kılo- 
grams of plutonium a year. This would be available 
for enriching the fuel charges in later reactors, which 
in turn would produce plutonium more rapidly, thus 
making it available for a rapiflly @xpanding pro- 
gramme of reactors requiring enriched fuel in the 
late 1960's. 

The capital expenditure involved by this pro- 
gramme is considerable. For the first two stations it 
1s put between £30 million and £35 million. The 
next two stations, with a much higher output, will 
probably cost slightly more, and the last eight 
stations a total of about £125 million. With a further 
£40 million for the initial charges of uranium, ın- 
cluding fabrication, new ancillary plant costing £30 
million over the decade and concurrent capital 
expenditure on prototype development of £30—40 
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million, the cost of the ten-year programme is likely 
to exceed, £390 million, since the rate of expenditure 
` on commercial applications of nuclear power is likely 
to rise steadily luring the period, and expenditure on 
stations which will not be completed until affer 1965 
' does not appear in the presem programme. 

While this investment is not wholly an additional 
demand on the economy, it is obviously‘of a magni- 
tude which will put a considerable strain on the 
capital resource’ of Britain, as well as on the supplies 
of material and man-power. The Government pro- 
- fesses to be satisfied that the country can afford the 
proposed rate of investment, and the demands which 
thesprogramme makes upon materials and on scientific 
and technical man-power; though it appears to 
regard the latter as the limiting factor for the present. 
The White Paper points out that in the absence of 
- nuclear power, the electricity authorities would be 
required to invest some £1,200 million over this 
decade in new coal- or oil-fired generating capacity. 
Moreover, from about 1965, it may be economically 
desirable to build nuclear power stations instead of 
coal-fred stations, even without taking account of 
any long-term difficulties in the supply of coal. By 
1965 the new nuclear power stations should be 
meeting a quarter of the total requirement of new 
generating capacity. 

Any attempt to forecast developments after 1965 
is clearly premature. Too much depends on the 
speed of technical development and the success of 
“thé early sations as well as on the speed with which 
the necessary techniques are mastered by industry as 
a whole. The supply of nuclear fuel may also be a 
limiting factor, though it is suggested that uranium 
is more plentiful than was once thought and that 
greater economy in its use may offset some of the 
demand, as well as developments in the use of 
thorium as substitute. Even so, the White Paper 
forecasts the possibility of nuclear power stations 
meeting the total requirements of new generating 
capacity in Britain by the early 1970’s, and by 1975 
producing electricity at a rate equivalent to a saving 
of 40 million tons of coal a year. 

Before considering the scientific implications of 
the pregramme more particularly, two further points 
made in the White Paper should be noted. It is 
emphasized, that the Government intends to play a 
full part ın the international scientific conference on 
the peaceful uses of nuclear energy to be held in 
August, and that it is anxious to promote inter- 
national co-operation in this field. So far as resources 
permit, it proposes to provide further facilities for 
physicists and engineers from other countries to 
attend the Reactor and Isotope Schools at Harwell, 
and to help other countries to build experimental 
and developmental reactors. It would seem to be 
sounder policy to concentrate the resources of Britain 
upon providing training facilities rather than to 
supply from among our own limited numbers of 
physicists and engineers the experts which other 
countries will require to build their nuclear energy 
plants. 

The White Paper also refers to the possibility of 
building up a valuable export trade. This has already 
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been achieved in e AR isotopes. The experience s. 
gyned by British industry in designing dnd building 
nuclear fower stetions during the nexf ‘ten -yegrs 
should lay the foundations for a rapid®expansion both 
at home and overseas. At present, nuclear power 
generdtion is still in the development phase. If, 
however, this pioneering programme is carried out 
with imagination and energy as well as with sound. 
technical judgment, the construction and operation 
of such stations will become standard engineering 
practice and we shall then be in a position to fulfil 
our traditional roe as an exporter of skill, to the 
benefit both of ourselves and the rest of the world. 

It will be noted that the Atomic Energy Authority, 
while giving as much assistance and advice to industry 
as possible, will remain primarily a research and 
development organization, and will continue to 
design, build and aperate pioneering types of power 
reactor. The Authority will also be responsible for 
buying uranium, fabricating the fuel elements, pro- 
cessing the used fel and extracting the plutonium 
from it. Neverthaless, it is broadly true that the 
programme as outlined is a tribute to the achieve- 
ments of British naclear scientists and technologists, 
and simultaneously a challenge to British industry 
to turn these achiavements swiftly to account. 

The soundness >f the economic assumptions in 
this provisional programme need not be discussed 
here. What is important is that the implications 
for science and technology should be clearly under- 
stood. In the first place, there is a contimuing need 
for research, notahly in problems of constructional 
materials and heaz transfer, as well as m nuclear 
physics. Chemists and chemical engineers as well as 
physicists and me2hanical and electrical engineers 
will be required for research as well as for con- 
structional purposes. We are given no hint as to the 
extent of that demand or of the possible effect on 
the universities of a response to the appeal to provide 
courses in nuclear and reactor physics. In at least 
certain categories the shortage of scientific and 
technical man-power is likely t6 become even more 
acute. 

Something more will obviously be required than 
the circular which zhe Federation of British Indus- 
tries has now seni to its members, or the new 
allowances for teashers of advanced work recqm- 
mended by the Burnham Committee, if the shortage 
of science teachers is not to curtail very sefiously 
during the next decade the supply of ph}sicists and 
other scientists needed for the programme. ‘The 
programme itself cculd perhaps be used for demon- 
strating to parents, schoolmasters and pupils the 
opportunities and the national importance of a seren- 
tific and an mduszrial career. But it is equally 
important that some further attention should be 
given to the distribution and balance of our existing 
scientific and technival man-poyer. 

What the programme demands abdve all is a con- 
spectus of the scignsific and technical man-power $f 
Britain, a survey which? the Government has hitherto 
reftised to face. A programme of nuclear power 
cannot wisely be considered or @ursied jn isolaffon. 
Regard must be had ‘to tHe demands of many other 
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. vital sectors of the economy—to ths impending pro- 
grammes of road construction, of re-equipping the 
rajjways, df handling air pollution and fuel policy, as 
well as scientif and industrial research" by govern- 
ment agencies, the national corporations and private 
industry, and also Colonial development and Welfare 
programmes and technical assistance schemes over- 
-seas. The effect upon research and upon teaching at 
the universities must also be considered, and our 
policy of technical and technological education as 
well as of university education may equally require 
adjustment. 

There is required, in fact, what may be described 
loosely as a national policy for science and technology. 
It is equally forced upon us by the demands of defence 
on science and technology, and neither the Advisory 
Council on Scientific Policy nor the Defence Research 
Policy Committee is by itself adequate. The major 
responsibility lies on the Lord President of the 
Council, who has still an inadequate staff, and who 
is without a spokesman in the House of Commons. 
The Parliamentary and Scientific Committee could 
render no greater service at this juncture than to 
press upon the Government the need for.establishing 
adequate means for reviewing at a high level the 
implications of all the conflicting demands which 
such programmes place upon our scientific and 
technical resources ; unless this is done, it is difficult 
to see how to avoid creating bottlenecks or dis- 
torting the balance of that effort in ways detri- 
mental to the national welfare. Moreover, such 
representations would come the better from an 
all-party body, for the avoidance of waste and 
inefficiency depends increasingly on the extent to 
which our scientific and technical effort is applied 
continuously in the chosen directions and is not 
disturbed or deflected by party political con- 
siderations in matters where scientific and technical 
factors should be the first determinants. Nor should 
such an approach fail to promote the clmate 
in which creative scientific and technological work 
and initiative best flourish, by stimulating the freer 
exchange of knowledge and ideas and the removal 
of secrecy measures which endanger rather than 
promote national security. It should also stimulate 
the imaginative consideration of the social and in- 
dustrial consequences of the wider use of electric power 
and of the methods of automatic control which 
nuclear power promises to place within our reach. 


SCIENCE IN EARLY CHINA 


Science and Civilization in China 

By ‘Br. Joseph Needham. With the research 
assistance of Wang Ling. Vol. 1: Introductory 
Orientations. Pp. xxxvili+318+13 plates. (Cam- 
bridge : At the Univegsity Press, 1954.) 52s. 6d. net. 


N this*volume we have the beginnings of one of the 

* most interesting books on China éhat has appeared 
for a long time. In later vglufhes (some of which are 
finished or even in the press), Dr. Joséph Needh&m 
e Willedeal with astropomy and geography (Vol. 3), 
” textile technelogy (Vol. 4}, alchemy and chemistry 
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ol. 5), and biology, agriculture and medicine 
WoL 6). There is, therefore, much to wait, for. Dr. 


, Needham is well equipped for the task he has set 


himself, Not only is he an eminent sqjentist, but also 
he is a gcholar well fitted with the tools of smology. 

In the first volume of the series he disctsses such 
matters as a geographical andshistorical introduction, 
and conditions of progress of scientific ideas and 
techniques between China and Europe, so that by 
reading the present volume we may be well prepared 
for the six volumes that are yet to tome. 

No book has appeared which attempted to bring 
into line such things as an account of the travels of 
the Emperor Mu, the influence of Chinese mathe- 
matics on Hindu mathematics, or the “Pén Tshao” 
series of works (herbals to be used in pharmacy or 
for the prevention of famine). The question of the 
westward flow of techniques is also dealt withthe 
rotary fan and the winnowing machine. The two 
efficient harnesses for draft animals, canal lock gates, . 
printing and porcelain, and many other subjects are 
discussed and will be treated in greater detail in later 
volumes. 

Of the introduction of natural products into China, 
Dr. Needham speaks of the grape-vine and alfalfa, 
which are clearly attributed to Chang Ch’ien (140 B.C.) 
in the “Shih Chi”, as well as the chive, coriander, 
cucumber, fig, pomegranate and walnut introduced 
at various times between the third and seventh 
century A.D. Of these, no fewer than five have 
names which include the word Hu, meaning Central 
Asia or Persia. 

One of the interesting things of which Dr. Needham 
writes is the striking water-clock ; but there is ne 
T’ang ‘reference which he does not quote. In the 
“Ch’ao yeh Ch’ien tsai” (par. 25 B), by Chang Tsu, 
who was born in a.D. 660, is a description of a clock 
the English translation of which reads: “In A.D. 692, 
during the reign of the Emperor Wu, craftsmen from 
Hai-Chou made a revolving time piece. When it 
turned due south, it was midday, and a door opened 
and horse-headed men appeared. It revolved without 
the slightest inaccuracy” (E. D. Edwards, “Chinese 
Prose Literature of the T’ang Period’’, Vol. 1, p. 77). 
However, perhaps this will be referred to in a later 
volume. 

On “What not to forget to take with you on a 
Journey” (“Wang Huai Lu”), Dr. Needham mentions 
@ raincoat, a medicine chest, spare clothes, a bag’ of 
preserved goods and tea, another containing paper, 
ink, scissors, a rhyming dictionary and & lute. Candles, 
knives, chessmen and a folding chess-board must also 
not be forgotten. As this was written ih the Sung 
Dynasty, about A.D. 1070, it may be ‘seen that the 
Chinese did not travel too lightly. The list might be 
suitable if one were travelling in China now. 

One of the most important of Dr. Needham’s 
statements is the following: ‘““Whenaver one follows 
up any piece of scientific or zoological history in 
Chinese Literature, it is always at the Sung Dynasty 
that one finds its major focal point. This is true for 
applied as for the pure sciences’. If one looks at 
chemistry or medicine, one finds that this is so, and 
as is well known, the use of explosives was discovered 
and they were utilized im the Chin-Sung wars. In 
the Sung period, books on pharmaceutical botany 
“reached an unprecedentedly high standard and 
several recensions of the Pén Tshao or Codex were 
produced”. There were also monographs on bamboos, 
aromatic plants and flowering trees as well as 
Crustacea, birds and fishes. About A.D. 1111 ‘an 
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Imperial Medical Encyclopedia, the “Shéng chi tsung 
Iu”, was compiled by twelve of the most eminent 
medical fherf of the time. , 


Dr. "Needham has included bibliographies of * 


Chinese books before a.p. 1800, Chinese and a few 
Japanese books and general articles since a®. 1800, 
and books and general articles in Western languages. 
Apart from the paucity of Japanese books, the bib- 
hographies are excellerit. The work 1s beautifully 
produced by the Cambridge University Press, and we 
eagerly and impatiently await the later volumes. 
: E. D. EDWARDS 


. TEXT-BOOKS OF GEOLOG 


Petrography 
An Introduction to the Study of Rocks in Thin 
Sections. By Howel Williams, Francis J. Turner and 


, Charles M. Gilbert. (A Series of Geology Texts.) Pp. 


x+406. (San Francisco: W. H. Freeman and 
Company; London: Bailey Bros. and Swinfen, 
Ltd., 1954.) 6.50 dollars; 56s. 


Rocks and Mineral Deposits 
By Prof. Paul Niggli. English translation by Prof. 
Robert L. Parker. (A Series of Geology Texts.) Pp. 


xhi+560. (San Francisco: W. H. Freeman and 
Co.; London: Bailey Bros. and Swinfen, Ltd., 
1954.) 12 dollars; 102s. i 


LTHOUGH, within the confines of the British 
Isles, there occurs an immense variety of rocks, 
igneous, sedimentary and metamorphic, as well as 
many depgsits of economic minerals of a diverse 
the number of British text-books of 
university standard describing these rocks and their 
origins is quite small. Text-books by authors who 
have studied rocks in other countries, and whose 
attitude to the problems involved may differ from 
that of British authors, should, therefore, have a 
definite value for British students, as a means 
of broadening their outlook. Both the works 
noticed here form useful additions to the range 
available. ` 
Messrs. Williams, Turner and Gilberts ‘“‘Petro- 
graphy”? forms an excellent introduction to the 
subject for first- and second-year students, more 
especially because it deals with the three mam rock 
groups—igneous, sedimentary and metamorphic— 


_ within, the limits of a text-book of average size. The 


work is fully illustrated with a large number of 
figures carefully drawn from selected thin sections of 
typical rocks, half of which have been chosen from 
sources outside the United States. As the authors 
state, previous text-books of this standard have 
devoted too little attention to sedimentary rocks ; 
but it surely ought not to be necessary to advance 
as justification, forethe inclusion of an adequate 
description of Pie rocks of this class the fact that in 
the United States most graduates in geology now 
enter the petroleum industry. 

The second book noticed here is essentially a 
translation of the first volume of the late Prof. P. 
Niggli’s “Gesteine und Minerallagerstatten”, pub- 
lished in 1948. It is a work of 2 much more advanced 
character, suitable for honours and postgraduate 
students. The subject is dealt with against a 
theoretical background of geochemistry, crystal 
chemistry and physical chemistry. ‘The fact that it 
has been prepared by Niggli’s colleague, Prof. R. L. 
Parker, is sufficient guarantee of the adequacy of 
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the translation, whith, however, is not literal; but an 
English version of the original mto which has been ¢ 
infroduced a certain amount, of new material, 
especially$ in the sections on crystal chemistry gnd 
classificatioh. . On the other hand, s@me sections of 
the original have been shortened, and the’section on 
geoph¢sics has bean omitted pn the ground that it 
has been treated more fully in recent publications in 
the English languege. 

The publishers are to be congratulated on the high 
quality of the printing, paper and binding used m 
the production of shese two books; but it is regret- 
table that the pries is likely to put one, and perhaps 
both, somewhat Leyond the reach of the average 
university student. 


BILE PIGMENTS 


Biology of Bile Figments, including a Review of 
their Chemistre and a Discussion of Analytical 
Methods 

By Torben K. With. Pp. xiii +523. 

Arne Frost-Hanser, 1954.) 50 kronor. 


De G the past five years there have beén 
- published no less than five monographs dealing 
either exclusively œ in substantial part with the bile 
pigments. The latast of these, “The Biology of the 
Bile Pigments”, is a monumental treatise which 
contains an account, often in great detail, of most of 
the major’ work published on the subject between 
1800 and 1953. ‘he result is a valuable book of 
reference, which, though indispensable to all workers 
concerned directly with this field, is unlikely to 
appeal to a wider circle of readers. To the specialist, 
the list of references, complete with full titles and 
numbering well over two thousand, will be especially 
welcome. — , 

The presentatior of the subject-matter is very 
uneven. Some chapters, such as those dealing with 
jaundice and witk the comparative biology and 
biological significante of bile pigments, are excellent 
and contain much informastion of interest not readily 
available from any other source. The author dis- 
cusses in detail the sarlier view that bile constituents 
may be secreted into lymph, anc presents an excellent 
case for regarding parenchymatous and obstructive 
jaundice as lymphogenous in nature. The use of the 
term ‘retention jaundice’, however, to cover con- 
ditions in which tae liver cells are damaged and 
unable to secrete bilirubin without any associated 
secretion into the Ipmph, is likely to cause confusion. 
According to the more generally known. classification 
of Rich, retention jaundice would be the s®me as 
Witt’s production jeundice and may be Ifemolytic in 
origin or of the sype found in hereditary non- 
hemolytic jaundice. It is a pity, therefore, that the 
author has not seen fit to integrate his new classi- | 
fication within one »r other of the earlier schemes of 
the mechanism of jaundice. The experimental work 
leading to our theomes of the detailed mechansm of 
the different forms pf jaundice is well reviewed and 
rightly emphasizes that our knowledge in this field 
is far from complese. The Igst chapter is full of - 
useful information -egarding the octurrence of bile 
pigments m lower snimals and plants and suggests. 
that much might bə earned from a more intensive 
inwestigatione of ther fat in species other than the 
higher mammals. One agrees with the author that 
much valuable informatiog migMt actrug from further * 


(Copenhagen : 


Py ° 1 e 9 * 
e 
t e e 


"ar d 


NATURE 


‘ April 9, 1955 vor. 175 


studies of bile pigment metabolidm in the horse, a with a figure—for example, the work on the bio- 


*species in. which urobilinoids are present in the 
feces, yet in whieh the bile apparently contams to 
biligubin. * é 

Much of the c&&rler experimental results*concerning 
amounts of the various bile pigments in the body 
fluids and excretions gnight with advantage® have 
been condensed into a table and in some cases 
omitted altogether except perhaps from the list of 
references ; all too frequently the earlier work was 
carried out with inadequate methods, and certainly 
in the case of the urobilinoids the substances were 
estimated without a pure preparation available as 
standard. Although Dr. With rightly criticizes these 
techniques, he still presents the results obtamed by 
them. 

The van den Bergh reaction is dealt with in remark- 
able detail, and although the precise proportions, 
amounts and concentrations of the various reagents 
which have been used are important in facilitatimg a 
correlation. with the result obtained, the thirty-odd 
pages devoted to this subject make heavy reading, 
especially with so much in small type. The impartial 
presentation of the results of various workers some- 
times introduces unintentional contradictions. For 
example, on p. 156 Kitchlng and Kuhn are quoted 
as showing that strong solutions of bilirubin after 
treatment with the diazo reagent do not follow Beer’s 
Law because of insufficiency of reagent ; on the other 
hand, three pages later there is an account of the 
work of Bungenburg de Jong, who has shown that 
the reagent is in good excess. Dr. With’s accounts of 
the research of the last worker are especially valuable 
to the English reader, for they were mainly published 
in Dutch or German. 

Seven addenda bring the subject-matter up to date 
and deal with the major works published between 
1951 and 1953. One of these has a useful account of 
Hanson’s in vivo work on rat livers, with fluorescence 
microscopy and uranin as an indicator for the biliary 
tracts. This is interesting work, but Dr. With doubts 
whether the distribution of uranin is likely to be the 
same as that of bilirubin. Another of these addenda 
describes work by Bourrillon, a member of the 
Polonovski school. This was published as a thesis 
and. has not been generally available. Bourrillon has 
disproved the view ofethis group that the direct diazo 
reaction of certain sera was due to linkage of the 
bilirubin with globin. The work of Cole and Lathe, 
who have demonstrated by reversed phase partition 
chromatography the existence of two polar pigments 
which give direct diazo reactions, has been adequately 
suntmarized and discussed in a page inserted after 
binding was complete. 

This “monograph was originally mtended to be 
printed in th® United States ; but its length prevented 
this and it has been produced by a Danish publisher 
in mimeograph on one side of crown quarto pages. 

_ The resulting volume, bound simply between boards 
which measure eleven and a ‘half inches by eight 
inches, is two and a quarter inches thick, weighs 
six poands and is not very manageable. The author’s 
English is excellent, although its phraseology is 
sometimes quaint; there are innumerable typing 
errors—no doubt due go a non-English proof reader 
—but at,no point is there ambiguity or obscurity. 
The figures have been moderately well reproduced 
and mostly tend to illustrate seme df Dr. With’s own 
research. Presumably bec@use of the form of pup- 
licatjon, it has not been possible to illustrate some 

“subjects whith woul? havg been better understood 


é 
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gynthesis of the porphyrins. The large pages crowded 
with type, often small, make ‘for ‘difficult continued 
reading. The book is not mtended for the general 
reader; it is essentially a book.of reference for 
specialis? workers, and for them Dr. With: has per- 


formed a signal service® C. H. Gray 


ECOLOGY OF FRESHWATER 
MOLLUSCS 


An Introduction to Molluscan Ecology 
Distribution and Population Studies of Fresh-water 
Molluses. By Dr. Alan Mozley. Pp. x+72. (London: 
H. K. Lewis and Co., Ltd., 1954.) 9s. net. 


HIS slender volume forms the fourth in a series 

by Dr. A. Mozley on freshwater molluscs, their 
ecology, control and relation to mankind. In some ` 
parts of the world certain species of water snails 
carry the larval stages of the parasites responsible 
for the dangerous diseases, urinary and intestinal 
schistosomiasis, affecting 5 per cent of the Human 
race, and others convey the parasite causing liver 
rot in sheep; but not all water snails are harmful, 
and Dr. Mozley is here concerned with the ecology 
of freshwater molluscs in general. As an authority on 
schistosome-carrying snails, he is naturally most 
interested in harmful species; but his experience in 
Siberia, Africa, Finland and Canada has enabled him 
to produce a little book packed with useful mforma- 
tion and provocative thought on both harmful and 
harmless species. . j 

In seven chapters he deals with limiting factors in 
distribution, living conditions, representative popu- 
lations, dangerous localities, local economy, practical 
considerations and conclusions. There is also an 
appendix of four sections, explaining scientific details 
and methods of work for non-scientific readers. The 
index is adequate. Fourteen beautiful illustrations, 
chiefly of lake habitats, are scattered through the 
text; but unfortunately there is no picture of the 
snails, and a plate of the chief carriers, such as 
Physopsis, Biomphalaria and Lymnaea truncatula, 
would have been helpful. 

Dr. Mozley is optimistic that schistosomiasis could 
be brought under control, since the molluscan hosts 
are “highly sensitive to conditions in the place in 
which they live’, are a menace chiefly in suburban 
areas and where dense local populations of snails and 
humans occur, and can be killed, with theis parasites, 
by treatment with copper sulphates at monthly 
intervals. 

Throughout the book one is reminded of the 
problem of malaria, and of the importance of Sir 
Malcolm Watson’s insistence on “species sanitation”. 
As in malaria control, the problem is £ local one, and 
it demands first and foremost an accurate knowledge 
of freshwater snails, their habits and habitats. 
Beyond that, persistence, planning and foresight are 
needed. Much good work is being done in Egypt 
under Dr. A. Halawani, director of the Fouad I 
Institute of Research and Hospital for Tropical 
Diseases, Cairo. But man in his ignorance and care- 
lessness has brought about a spread of the disease 
through the Rhodesias to South Africa, and. it is still 
extending its range. - “If preventable, why not 
prevented ?” Dr. Mozley’s final words are: “There 
is work to be done”. N. B. Ears 
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INTERNATIONAL CONFERENCE,‘ON THE PEACEFUL USES’ OF 
” ATOMIC ENERGY ee eee 


d 

HE United Kingiom Government has accepted 

the invitation which was extended by the 
United Nations to eighty-four countries to participate 
m & conferencg on the peaceful uses of atomic energy, 
to open in Geneva on August 8 under the presidency 
of Dr, H. J. Bhabha, director of the Tata Institute 
of Fundamental Research, Bombay, and secretary of 
the Indian Atomic Energy Commission. Prof. W. G. 
Whitman, head of the Department of Chemical 
Engineering in-the Massachusetts Institute of Tech- 
nology, will be secretary-general of the conference, 
and in this capacity will serve as an officer of the 
U.N. Secretariat, assisted by a working party con- 
sisting of Ralph J. Bunche and Ilya S. ‘Fchernychev 
(U.N. Under-Secretaries) and Dr. Gunnar Randers 
(special consultant to the Secretary-General, Dag 
Hammarskjold, in matters relating to the conference). 
_ The conference, which’is an outcome of proposals 
laid before the United Nations by President Eisen- 
hower in December 1953 when he urged the need for 
international co-operation to apply the benefits of 
atomic energy to world peace, will be devoted to the 
presentation and discussion of papers on a number 
of mam subjects related to the peaceful uses of atomic 
energy, (see preliminary announcement, Nature, 
February 19, p. 328). It is intended that subjects 
will be dealt with and presented only from the 
slentific @nd technical pomts of view. 

The United Kingdom Papers Committee, which 
has been set up under the chairmanship of Sir John 
Cockcroft, director of the Atomic Energy Research 
Establishment, Harwell, to integrate the United 
Kingdom’s contribution to the conference, has drawn 
up & provisional list of papers and authors covermg 
the majority of topics to be discussed. The Com- 
mittee will be pleased to receive suggestions for titles 
and authors of additional papers, and communications 
should be addressed to the Secretary of the Papers 
Committee. Abstracts not exceeding five hundred 
words in length must be submitted to the Papers 
Committee on or before May 1, and the completed 
papers must be submitted on or before June 15. 

The constitution of the U.K. Papers Committee 
is as ‘follows: Sir John Cockcroft (chairman); Sir 
George Thomson (Royal Society); Dr. G. H. Daniel 
(Ministry eof Fuel and Power); Dr. J. F. Loutit 
(Medical Research Council and Agricultural Research 
Council); Mr. P. Dankwerts (Industrial Group, 
Atomic Energy Authority) ; Mr. J. A. Jukes (Atomic 
Energy Authority); Dr. B. F.J. Schonland, Dr. J. V. 
Dunworth, Dr. R. Spence, and Dr. J. Gaunt (secretary) 
(Atomic Energy Research Establishment, Harwell). 

It is unlikely that time will permit more than a 
small fraction of papers to be presented verbally ; 
but all accepted papers will be published in the 
proceedings of the conference. Owing to shortage of 
accommodation, ıt is not certain that authors of 
papers will be able to attend all the sessions of the 
conference, even if their paper is accepted for verbal 
presentation. The final choice of papers will lie with 
the United Nations Advisory Committee, which is 
responsible for advising on conference arrangements. 

The United Kingdom Government will contribute 
te the exhibition to be held in Geneva during the 


9 
conference, and full detail regarding it will be 
announced at a later date. 

The plenary sessions of the conference will cover 
the following topics: (A) and (B), need for a new 
power source; (C), the role of nuclear energy; (D), 
the building of a nuclear energy enterprise; (E), 
health and safety aspects of nuclear energy ; (F), pro- 
duction and use of isotopes, and problems relating to 
large quantities of radioactive substances. The sessions 
dealing with the need for a new power source will 
include survey papers on estimated world-power 
requirements in 1975 and 2000, on the alternative 
sources of power, and on the needs of individual 
countries for power and heat. Session C will include 
survey papers on the natural occurrence of uranium 
and thorium ; each nation is being invited to furnish 
all available data. and the conference organization 
will make a summary of papers submitted, a few of 
which will be selected for presentation. Sessions D 
will deal with the zapital investment required for the 
development of nuclear energy and will include 
experience with existing plants. Session # will con- 
sider the biologicel effects of radiation, including a 
discussion of human exposures which have occurred 
and the results cf animal experiments, ecological 
problems arising from selective destruction of a given 
species in the food web, and the location of power 
reactors, with special consideration to the widespread 
dispersal of fission products. Session F will include 
survey papers on the use of isotopes in science and 
industry, and also on the problems of long-term 
storage and disposal. Session G@ will be concerned 
with what may be termed the present state of the 
art of handhng large quantities of radioisotopes and 
the administrative and legal problems arising in the 
use of high-level radiation sources; this covers such 
matters as the training of industrial personnel, 
industrial safety, workman’s compensation, etc. 

In addition to the plenary sessions, there will be 
more specialized meetings devqted to specific topics. 
Under the heading of reactors, the programme men- 
tions research reactors, power reactors including 
survey papers on frel cycles and types of reactor, fast 
neutron reactors, thermal neutron reactors, and 
details of the running of prototypes of power reactors. 

Sessions on technology are expected to cover such 
subjects as methods of prospecting for uranium and 
thorium, chemical sreatment of the ores, pracduction. 
of uranium and thorrum metal, analytical methods 
and the production technology of special materials 
such as heavy water, zirconium, beryllium and its 
oxide, and graphite. It 1s also hoped to have survey 
papers on chemical’ aspects of nuclear reactors, ° 
chemical processing of wradiated uranium ' and 
thorium fuel elemerts and the storage and separation 
of fission products. Other subjects included. under 
the general heading of technology include the metal- 
lurgy of thorium, uranium. and their alloys, fabrication 
of fuel elements, technology of liquid metals and the 
treatment and disposal of waste. À P 

Reactor physiés segsions will deal with equipment 
apd techniques used iM .measuring cross-sections 
important for reactar design and the results obtained ; 
selected topics such as neutros dagay, ecertain “th,y) o 


Fe 


616. | 


¢ + + 
e t 


or (yn) reactions, fission, y-ray spectrum in fission, 
measurement of such quantities as the number of 
neutrons per fission, diffusion length, slowing- down 
length,- transport mean free path and rdbonance 
integrals ; zero nergy, exponential and ĉritical (or 
model) expériments ; reactor calculation techniquss 
and comparison with experiment. 

Sessions on reactor chemistry and aae are 
expected to have survey papers on the fission process 
and the chemistry of its products, and the chemistry 
of the heavy elements, especially plutonium and 
neptunium. The problems involved ın studying 
chemical reactions using highly radioactive materials, 
and the effects of radiation on materials used in 
reactors and also on solutions and metals, alloys and 
semiconductors, are also to be considered. 

The biological and medical sessions will deal with 
such topics as the use of nuclear energy in medicine, 
for example, for diagnosis, therapy or tracer tech- 
niques, and in special public health problems such as 
the epidemiology of communicable disease, and the 
availability of rare elements in human nutrition. 
Genetic effects will also be considered in these 
sessions, covering both botany and zoology. Sessions 
will also be devoted to the biochemical and physio- 
logical uses of radioactive isotopes; use of nuclear 
energy in special-problems of agriculture and forestry 
concerning plant genetics, movement of plant 
nutrients, pests, etc.; environmental mechanisms ; 
and public health, including biological cycles of 
fission products in land and water organisms. 

The topics to be considered ın the sessions on the 
applications of radioisotopes to research and indus- 
trial problems include tracers in general research, 
developments in dosimetry, instrumentation and 
remote controls, applications of isotopes in process 
and quality control, and industrial utilization of 
fission products. 

In addition to the specialized papers in the various 
sessions referred to, there will be a number of evening 
sessions at which leading men of science will deliver 
lectures of a more general character ; the topics to be 
discussed will be accelerators for particles, elementary 
particles, nuclear forces, nuclear’ structure, the 
neutron, isotopic dating, uses of radioactive sub- 
stances in biology and medicine, free radicals and 
new elements. ° 


EMIL BEHRING AND PAUL 
. EHRLICH* 
THEIR CONTRIBUTIONS TO SCIENCE 
By Pror. C. H. BROWNING, F.R.S. 


Emeritus Professor of Bacteriology, University of Glasgow 


Cancer Resegrch 


‘HE first results of Ehrlich’s cancer investigations, 

which started late in 1901, were to demonstrate 
on an extensive scale the general impossibility of estab- 
lishing tumours of one animal species in others. He 
also set about obtaining, in addition to Jensen’s 
tumour, a series*of transplantable tumours in mice 
wh®h should be available for study. By giving a 
twenty-mark piece for every animal bearing a 
spontaneous tumour a large number were collecteds; 
¿be wajority | arose from the mammary gland in old 

* Continued from p. b75. e : 
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female mice. Subcutaneous rating in fresh awe 
established numerous strains, although very many 
failed to grow. On the analogy of infe¢tioris, their 
‘virulence’ increased oh passage in the sense of the 
proportion of takes and the rate of growth. A minute 
study of *their biology and structure indicated that 
the initial survival and stibsequent growth of a fresh 
graft were closely associated “with the angiotactic 
effect on the host’s blood vessels. The microscopic 
structure depended considerably on the rate of 
growth. In addition to carcinomas, oéher classes of 
tumour were also propagated, for example chondro- 
and osteo-sarcomas. A remarkable observation was 
the development of sarcoma in a strain of carcinoma 
and thereafter the successful separation of the two 
malignant components. The origin of the mixtd 
tumour was attributed to some chemical effect of 
the carcinoma cells on those of the stroma. At the 
time, little was known of chemical carcmogens ; but 
later observations presented the picture of what may 
be a closely analogous phenomenon. This was the 
production of sarcoma in mice from a phagocytic 
tissue which had developed in response to particles 
of a styryl quinoline compound resulting from 
precipitation of the dye in the tissues by the lymph‘. 
Ehrlich approached the problem of acquired resist- 
ance to tumours by inoculating mice with a 
spontaneous tumour of negligible virulence; after 
8-14 days, upwards of 50 per cent of the treated 
animals had become refractory to grafting with a 


‘highly virulent tumour, and this state lasted for 


some weeks or months. Normal tissues produced a 
similar effect. In spite of many interesting findings, 
the mechanism of acquired resistance tg tumours 
still remains obscure, however. 

The influence of nutritional factors on tumour- 
growth interested Ehrlich deeply. He observed that 
@ mouse tumour inoculated into rats grew vigorously 
for several weeks, but then receded ; also transplants 
from the original rat to other rats failed to grow. On 
the other hand, the tumour could be maimtained by 
alternate passages from rat to mouse. The conclusion 
drawn was that some nutritive material essential for 
growth is present in mice, but not in rats; hence 
the resistance of the latter was termed athrepsy. A 
number of other phenomena were also classed as 
athreptic ; but so far the conception has not proved 
fruitful for tumour pathology in general. The results 
of experiments on the chemotherapy of tumours 
were not published. 


` 


Chemotherapy ° 


In 1891 Ehrlich, with Guttman, published 
encouraging results in the treatment of malaria with 
methylene blue. From 1904 onward he concerned 
himself chiefly with chemotherapy. This work makes 
great demands on aptitude, patience, and material 
resources, aS well as luck (the ‘4 G’s-—from the 
initials of the German words). His reputation as a 
scientist stood very high, and Frau Franziska Speyer, 
in memory of her husband, provided for the building 
and endowment of the Georg Speyer-Haus, to be 
devoted to research on chemotherapy, with facilities - 
both for biological and chemical workers. When it 
started. in 1906 there were three chemists and two 
biologists ; soon the numbers increased. Already a 
very significant success had been achieved with 
trypan red, which in a single dose sterilized mice 
severely infected with T. equinum, the trypanosome 
responsible for a disease of horses in South Americ&. 
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known. The drug was 
ond as horomi ct kymg the ‘effect of = large 
number of available dyes, among which ope of 

urine series showed slight action. Te vaa 
poorly soluble, and ,Ehrli€h concluded that slow 
absorption from the ‘Bite of Injection might impede 
ita action. Accordingly, a series of related compounds 
was for Ehrlich in the laboratories of his 
friend, A. v. ‘Weinberg (firm of Cassella) ; trypan 
red was the best of these. However, it did not act 
on. T. brucei, which is closely related to T'. gambiense, 
the cause of African sleeping sickness. 

Drugs moderately effective against T. bruce: were 
foùnd in the triphenylmethane series, etc.; also, 
French workers noted that trypan blue, related to 
trypan red, acted; but these showed no great pros- 
pect of chemical development. At this time, Thomas, 
of the Liverpool School, directed attention to the 
therapeutic action. in igas of the arsenical 
atoxyl, which Ehrlich had previously discarded, since 
the strain of trypanosomes then tested was insensitive. 
He confirmed its therapeutic property and in his 
hands 1t proved the starting point for synthesis of a 
very large series of organic arsenicals, among which 
was the famous salvarsan. This drug, in addition to 
being trypanocidal, acted also on various spirochetal 
infections, including relapsing fever and syphilis. In 
this disease ın man its efficacy enormously transcend- 
ed that of meronrials, the folk remedy. Ehrlich, 
from being a scientist of mternational reputation, 
became & world incr LA re pnd same time, he we 
& p Victim e atri not previousiy 
threatened his work. For example, in the air salvarsan 
is readily oxidized to very toxic products ; for this 
reason it was in single doses in sealed tubes 
from which air was removed. Also, precise instruc- 
tions were issued for preparation of The solution in 
sterile distilled water, neutralization and intravenous 

injection without delay. Instead of the directions 
being followed, the drug was often kept for long 
before administration or used when ay 
dissolved, or mfected water employed. 

disasters received wide publicity st 
par Sage was blamed. 

chemotherapy of expermental trypano- 

somiasis, the schef of ‘therapeutic 
biology’ were discovered in Ehbrlich's laboratory. 
Thesg are as follows. (1) Variations in therapeutic 
response as measured by the ratio of the curative 
dose to the: maximum well-tolerated dose. Determ- 
ming fact®érs are the host’s species and individualty, 
also the patusite's species and strain (inoludmg ite 
pest history). (2) Immunity reactions of the host 
during t frequently are a factor in oure. 
(3) Alterations in antigenic constitution of the 
parasite occur, when the course of the infection ae B 
relapsing or & chronic one ; new antigens mpane me 
old ones or may become 
serious obstacle to effective ronime j ; mai 


The parasites of ho aos infection have oaii 
fresh antigens, that is, a serum-fast (or relapse) strain. 
has developed. The only certainty of mamtaining a 
strain unaltered in its antigens exists where the 
parasites multiply progressively and become abundant 
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in the blood within a fow days after inoculation; at 
this point, the aome of the infection, they must bë 
—— . fresh saacepithle anima) « of the same 
species € procedure repea indefinisely. 
(4) Acquired. drug-resistance may résult where treat- 
ment fails to ours and are treated with the 
samé drug. Finally, there is go therapeutic response, 
and when the parasites are transferred to fresh 
animals the infection resists maximal doses of the 
same Scch drug-resistant strains are, of 
course, also relapse strains. But drug-resistance can 
be developed without antigenic change by treatment 
in successive passages with doses too small to retard 
the acute course of the infection. Contact of parasites 
and drug in wiro between successive passages may 
also lead to a drug-resiatant strain. Whether acquired 
drug-resistance ic & mutation or an adaptation 
remains unsettlec. Where ıt develops only very 
slowly the questicn would appear to be largely one 
of definition. (5) Therapeutic Interference (known to 
Ehrlich from 1907, but not published until 1922) 
consists in one trrpanoeidal drug (parafuchsam) pre- 
venting or reducmz the therapeutic action of another 
(trypaflavin). Otaer examples of such in 
are now known; and a form of biological inter- 
ference between viruses has of late attracted attention. 
The mechanism of therapeutic interference is obscure ; 
it is not connected with acquired drug-fastness. For 
the origmal case, Albert has suggested that the two 
substances form mixed micelles. 

Later mvestigat.ons on other infections have not 
added anything important to the of 
therapeutic biology discovered ın connexion with 


As to the PAA of action of trypanocidal 
druga, practically all the evidence points to their 
the vitality of the either directly 
or by derivatives frmed m the body. Thus, m the 
case of the aromatis arsenicals, while the pentavalent 
arsonic acid compounds (atoxyl series) are almost 
innocuous to the tzypanosomes in vitro and the tri- 
valent arsenobenzole (for example, salvarsan) is not 
very toxic, the co ing trivalent arsenoso 
compound or arsenoxide (mapharside) is æ most 
potent powon. Thsre is also evidence 
that the pentavalent form yields the arsenoxide in 
vivo; therefore, most probably this is the active 
substance in the body. Ehrlich originally chose the 
arsenobenzole for therapy on account of the high 
toxicity of the arser-oxide for mammals ; but 1b is not 
certain if this precerence was fully justified. He 
postulated the fixasion of the ha of 
the dtug by receptozs of the parasites (chemocepfbrs). 
The fact that drug-resistant strains fix less of the 
drug than susceptible strains is strong evidénce for 
this. Resistance would thus be due fb a lessened 
ay ee ee on o ee ae 
corresponding chemoceptors by organisms 
not K increased Talarna: Ehriich found that, 
atoxyl-faat were 8 lo to a 
certain drug of the arsenobenzole argeno- 
phenylglycine, but could be rendered resistant to 
the latter also. Therefore, he su nee the acid 
side-cham which ths co ssesses 
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l-fast strain tnepivo, 
ion® of gf series „of the 


acid also acted on an ato 
Accordingly, he studied he 
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arsenoxides on the trypanosomes’ in vitro and cor- 
Yelated the, results with the physical-chemical 
behaviour of the‘compounds. The following were 
salient’ findings, the arsenoxide of l- 
glycine, which is highly ionized and will travel ın 
water, also phenyl arsenoxide which lacks a hydro- 
philic group apart from éhe arsenical and so will travel 
at a lipoid—water interface with phenyl m the mae 
hoth act equally on normal and on atoxyl-fast 
strams. On the other hand, the arsenoxides of 
atoxyl, its acetyl derivative, etc., which act much 
more strongly on normal than on atoxyl-fast para- 
sites, are probably substantive for certain chemically 
polar constituents which fix vin, since 
resistance to trypaflavin and to arsenicals of the 
atoxyl type is identical. King concludes that there 
ig no evidence that differences ın chemical reactivity 
among these various arsenicals exist and so play a 
determming part. In all probability, therefore, the 
substances differ ın the first phase of their action, 
and. the ultimate nature of the arsemo receptor 1s 
unknown. Ehrlich suggested that the effect of 
arsenic ee i n 1 i of 
protoplasm ; oogtlin eż al. showed that gluta- 
thipne neutralized the trypanociıdal acizon of trivalent 
arsenicals both in vivo and sn vitro. But no further 
clarification has been possible and no chemoceptors 
have been identified chemically. 

Ehrlich thought of the molecule of a chemo- 
therapeutic agent as being like a toxin, provided 
with a toxophore group, as well as a haptophore, 
DN Dia uoh porene Rii rana ee 
increase the ‘paraaitotropic’ properties of drugs, 
while dimmishing the ‘organotropic’ or, in other 
words, to find substances with selective toxicity. 
Nowadays, when the importance of enzymes for 
vital processes has become prominent, tt has been 
suggested that the drug dislocates such processes. 
One way in which this may occur is by intro- 
duomg an imitation or perversion, so to speak, of an 
essential substance, which 1s ac by the paraarte 
and incorporated in its metabolic apparatus, and so 
blocks the action of some enzyme. This shifts the 
problem to ‘first find your enzyme’, which so far has 
proved a very difficult one. Another recent sug- 
gestion 1 that some drugs act as chelating agents 
and so deprive the pafaaites of essential trace metals. 
This would be a form of Ehri:ch’s athrepsy ; and it 
- known that are nie ar of Pi. ol get and 

. congolense can ven dieta which sustain 
i of the host. ov = 

chemotherapy of sprrochete infections was 
elos$ly associated with that of trypanosomiasis. 
Spirillum minus, a small non-pathogenic organism 
found im muce, was investigated and found to be 
refractory tô most known trypanocidal drugs, but 
susceptible to salvarsan. Wıth this lead the anti- 
ilitic property was discovered. With Zr. 
«pallidum re was little evidence that acquired 
resistance to arsenical drugs would be a serious 
danger. As an antisyphilitic, salvarsan has now 
been &fiperseded, at least temporarily, by penicillin, 
which is much less poisonous. It 1s of mterest that 
penicillin has no trypanocidal action. The relapsing 
fever spirochetes alum are often susceptible to 
salvarsans; but resistant strains are met with. Such 
an.bcourrence raises the question whether a drug- 
fast strain has been produced “by treatment in the 
a E i riqaad ar s ion with 
c « gout it must be borne in mmd 

that mass treatment ou eradieate the susceptible 
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infections and so lead to an apparent inoreasd of 
ofzes harbouring less susceptible strains. . There is 
ample evidence that such “ferox” strams, as Ehrlich 
called them, arise i endently of gpeciftc “treat- 
ment. The leptospiroses are unsusceptible to known 
chemotherapeutic agents. He was not very hopeful 
about the prospect of findyig chemotherapeutic 
agents for systemic bacterial infections, and it is 
strange to recall that the synthesis of sulphanilamude 
was published in 1908. 

Ehrlich’s method ın the contrivartee of chemo- 
therapeutic drugs was first to find by trial a compound 
showing some degree of the desired action, and then. to 
prepare structural variants with the view of decreasing 
toxicity for the host, while relatively increasing that 

the parasite. Accumulated experience has ndw 
furnished much mformation on the likely effcots of 
introducing substituent groups into the molecule of 
such drugs, but generalizations of wide applicability 
are still not numerous. In the absence of a far | 
deeper knowledge of the biochemical differences 
between the metabolism of hosts and parasites, this 
has so far proved the most promismg approach. A 
more rational, planned. attack en the problem haber 
require meanwhile, as King has aptly put it, the 
co-operation of agents with powers like those of 
Clerk Maxwell’s “demons”. What would be the 
position of chemotherapy to-day without Ehrlich ? 
He alone in his time had the profound knowledge 
both of biology and chemistry, as well as the enter- 
prise, to apply chemical means to the attamment of 
purely biological ends. He seemed to sense the 
presence of a rich treasure where no one else sus- 
pected its existence. It is fairly safe to guess thgt 
without this one man a fruitful branch of pharmaco- 
logy and a profitable dustry, as well as an era of 
immense amelioration of human and animal diseases, 
would have been long delayed. 


Chemistry 

Ehrlich was continually engaged in chemical 
investigations. While there was, as a rule, a bio- 
logical aim in view, a number resulted in valuable 
contributions to pure chemistry. The usual pro- 
cedure was to find some chemically highly reactive 
compound and to explore ts synthetic capabilities, 
especially m the direction of intensely coloured 
products, or else he probed the constitution of a 
substance by e ing its behaviour with reagents 
which would identify the presence of particular stom- 
groups. His apparatus consisted merely of test-tubes, 
a Bunsen burner and a copious collection of com- 
pounds, reagents and solvents. But tp was 
brought an. enormous knowledge of organic chernical 
literature, particularly in all that concerned dyes, 
ther mtermediates and methods of synthesis. When 
& lead was obtamed, the help of chemical specialists 
was sought and he had a preferénce for those with 
experience in dustry, where good yields are reckoned 
of ce. The following is a selection of Ehrlich’s 
chemical work which proved of outstanding import- 
ance. The dazo reaction of urme consists in a red 
coloration on addition of diazotized sulphanilic acid 
and ammonia. A positive result ıs got ın cases of 
fever, especially enteric, but not with normal urine. 
The reaction has been traced to bilirubin and other 
pyrrole compounds and has found an important 
application in the investigation of hmmopyrroles. 
The dimethylaminobenzaldehyde reaction of urine is 
@ brilliant cherry-red coloration on adding a solution 
of the reagent in dilute hydrochloric acid ; 1t 18 givéh 
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in various febrile states and is due to the pyrrole 
component, in urobilinogen. A coloured product is 
also givefi with indole-and is a delicate indicator for 
its formation in bacterial cultures. Reactions of 
aromatic nitroso compounds: {1) with acid chlorides 
highly reactive products are formed; for ékample, 
that from benzoyl: chlorides and nitroso-dimethyl- 
aniline ‘along with a solution of m-toluylenediamine 
in the cold at once produces toluylene blue; (2) with 
reactive methylene groups; for example, nitroso- 
dimethylaniline and benzyl cyanide condense readily, 
and the product is split by mineral acid to yield 
benzoyl cyanide; this provides a method for obtain- 
ing ketones from the corresponding methylene 
compounds. Similarly, the preparation of the 
aliphatic triketopentane, a very powerful reducing 
agent, was achieved. Also the use of the reaction 
helped in determining the constitution of atropine 
and cocaine. The reaction of azonium bases with 
compounds containing free or substituted methylene 
groups yields highly coloured compounds; for 
example, flavindulin and deoxybenzoin produce 4 
base the salt of which is at first blue, but on standing 
turns orange-red. The Ehrlich—Herter reaction with 
1; 2-naphthoquinone-4-sulphonic acid consists in the 
formation of coloured products on condensation with 
aromatic mono- or di-amimes ; a concentration of one 
part of aniline in one million can be detected: com- 
pounds containing reactive methylene groups (also 
methyl groups) produce coloured salts, which act as 
mordant dyes; in these the 4-sulphonic acid group 
has been replaced by the aromatic residue. The rhod- 
amine dyes, also nile blue and other oxazine dyes, 
‘were developed industrially as the result of Ehrlich’s 
suggestions for compounds which he required for 
biological researches. Aromatic compounds of arsenic 
were prepared in considerable variety by Michaelis 
about thirty years before Ehrlich’s work. Still 
earlier, Béchamp made what he took to be an anilide 
of arsenic acid. But the field was largely neglected, 
except that a sodium salt of Béchamp’s compound 
was manufactured and placed on the market as a 
drug under the name of atoxyl, which was little 
toxic in relation to its content of arsenic. It appears 
that Ehrlich found atoxyl could be diazotized and so 
must have a free amino-group. Along with Bertheim, 
its constitution was established as the salt of p-amino- 
phenyl arsonic acid (NH,.C,H,.AsO(OH),). This 
opened up wide synthetic possibilities : according to 
the degree of reduction of the arsenic atom, in 
addition to the arsonic acid series, arsenoso (—AsQ) 
and arseno (~-As=As—) derivatives can be pre- 
pared. Some thousands of such substances have 
been made. * 


Pharmacology 


Relations between the constitution of chemical 
compounds, their distribution in the body and action 
on the tissues were an abiding interest for Ehrlich 
and, as has been seen, most of his work involved 
aspects of the problem. In order to act, a substance 
must be fixed—its haptophore groups must find 
fitting receptors and then its ergophore (toxophore) 
groups can operate; both groups are determined by 
their chemical and physical characters. A number of 
important studies on these lines have not been dealt 
with so far. An early work on the passage of fluor- 
escein into the aqueous humour after paracentesis of 
the anterior chamber and subcutaneous injection of 
the dye.was significant for elucidation of the cir- 
culation of the intraocular fluids. In an investigation 


NATURE a a i 


$ 


. 619 

t e 
of the febrifuge quinoline derivative, thallin, the 
distribution of the drug in the tissues was demon- « 
strated by means of ferric chloride, with which it 
yields antintense zreen colour capable of being. figed 
with mercutic chloride. Thallin is st#ed in the fatty 
tissue and, as thie is poorly oxygenated, the drug is 
preserved from oxidation. It,is noteworthy that as 
early as 1886 Ehrlich proved the antipyretic property 
of the drug in sick animals—rabbits rendered febrile 
by infecting their skin with streptococci. He investi- 
gated staining of the central nervous system in vivo ; 
it was demonstrased that generally lipotropism and 
neurotropism are manifested in parallel, the phen- 
omenon being regerded as analogous to the Stas—Otto 
process. In enunviating the principle, Ehrlich was 
the forerunner or Overton and Meyer. ‘The im- 
portance of physizal factors in stainmg was clearly 
brought out by showing that an alcoholic solution of 
cyanin when diluted with isotonic saline does not 
stain the central nervous system; but when blood 
serum is the diluent the dye is more finely dispersed 
and then staining occurs. Ehrlich discovered that 
cocaine, in addition to its local anzsthetic action, 
produces a remarkable diffuse foamy degeneration of 
the liver cells. He therefore investigated the cor- 
relation between the two properties in a series *of 
cocaine derivatives, and observed that the liver 
changes are produzed by a number of the compounds 
which are devoid of anzsthetic action. 

The above is sn outline of Ehrlich’s chief con- 
tributions ; but much of importance has necessarily 
been omitted. In every field in which he worked, 
the facts discoversd, the methods devised and the 
theories which he formulated are still dominant. 


4 Browning, C. H., Gulb-ansen, B., and Niven, J, 8, F., J. Path. Bact., 
42, 155 (1986). i 


8 Browning, C. H., dnn. New York Acad, Sei., 59, 198 (1954). 


THE INDIAN AGRICULTURAL 
RESEARCH INSTITUTE 


By Sr JOHN RUSSELL, O.B.E., F.R.S. 


HE Indian Agricultural Research Institute cele- 

brated its golden jubilee quring April 1-4. Its 
foundation in 1905 was facilitated by a gift of £30,000 
by an American, Mr. Phipps, to the Viceroy, Lord 
Curzon, who was anxious to extend the application of 
science to the procuction of food in India, This was 
not a new venture. The Famine Commission of 1880 
had made a beginning, and nine years later Dr. Jẹ A. 
Voelecker was invited to visit India, study the 
problems on the spot and advise thereon ; hia report 
was very shrewd and able, though i was years 
before he was given the credit he deserved for it. 
At that time agricultural improvement was con- 
sidered to be chiefy a matter for chemists, and Dr. 
Voelcker’s assistant, J. W. Leather, was appointed * 
to do what he could. Before long, problems srose 
that lay outside tha realm of chemistry: sugar cane 
diseases were causng serious losses in Madras, and 
in 1898 Dr. C. A. Barber was brought over from the 
West Indies to deal with them. He very wisely 
adopted the method, not then fa comgnon. use, of over- 
coming disease by breeding resistant variéties, and 
he was so succes®ful that the whole current of Indian 
agricultural science set foe many years in the direction 
of plant breeding. In 1901 another Famine Com- 
mission was set up and was able ta, insist Moree 
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a foster „agricultural research; this was fully 
ep Abel eta gp the agricultural depart- 
d, and Mr. i I PSE mae 


diseict as shad diss an cael figs waa COREE 
and the planters were the competition of the 
synthetic product. had their own research 
organization, but it was too small, too late, and 
organized ; the crop had to be abandoned. 

Pusa was better organized from the start : its staff 
included J. W. Leather as chemist, A. Howard and 
his gifted wife Gabnelle, née Matthei, both able 
botanista, she exceptionally good ; E. J. Butler was 
and M. Lefroy entomologist. All did 
valuable work. Leathers was perhaps the least 
known; it was on the water requirements of plants 
and. on soil moisture and received less attention than 
i pereas The Howards had available to them 
the very useful collection of wheats at the Cawnpore 
Experiment Station started by W. H. Moreland and 
extended by J. Haymon and later Bryce C. 
Burt; one or both of the Howards the artist’s 
eye for picking out suitable parents, and before long 
Pasa 4 and Pusa 12 were widely and successfully 
grown in the United. Provinces and the North West 
Frontier Province. The aim at the tme was to produce 
ae ae a ee ee 


eding of 


Puasa “had several disadvantages: it was very 
isolated, which is always bad for the staff of a research 
institute, and it was not exempt from earthquakes. 
One came in 1934 and the main buildmg 
beyond repair. It was wisely decided to transfer the 
Institute to a site near New Delhi. A thousand acres 
of land was acquired and some very fine laboratories 
were set up : the new,Institute was opened in Novem- 
ber 1936 by the Viceroy, Lord Lmlithgow. The 
ceremony was unforgettable ; I was among the guests, 
and kept in touch with the Institute in after-years ; 
on my last visit four years ago it was a great pleasure 
to see how well the hopes expressed on that 


and loose smut. India’s wheat belt is ın the north, 
but aa rust is worst m the hills Dr. Pal has bred 
varieties suitable for use there. All three rusts 
occur—~black, yellow and brown; vameties showing 
© good field resistance to each hate ‘been produced, but 
none'is yet resistant to all three. Varieties of potatoes 
resistant to late blight have been produced. The 
cal staff 1s makmg some interesting 
investigations on the biological control of insect pests. 
Good. work on soil colloids was done by the previous 
director, J: N. M - the seat ai ie 


a good dary herd has been built up, giving ap 

average milk yield of 600 per lactati 

ewhith is far in exgessef the usual quantity in India. 
o e e ° 
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Co-operative fertilizer trials in different ports of 
Jndia are also made. 

The a agricultural extension *wotk in the „ 

‘Delhi promiges to yield valuable results ; 

b pre he hitherto has been to get the 

to adopt the improvements devised at the 

Peer iaee stations. čt hag not been entirely a 

matter of ignorance: there have been ‘serous 

practical difficulties which this extension work will 
reveal and ultimately, 16 is hoped, overcome. 

A valuable feature of the work from the outset has 
been the trammg of postgraduate students to fill the 
numerous posts created. by the P Commission 
and development organizations. A hostel has 
been. buit to accommodate a hundred of them. 

The contributions of Indian scientific workers” to 
the advancement of their respective subjects are not 
so well known outside India as they should be, and 
1 is very desirable that steps should be taken to 
summarize them in easily accessible monographs. A 
poo was made in 1949, when Dr. P. E. Lander, 


‘produced “The Feeding of Anmals in sea, 
this was followed by “ in India", by J. N 


Warner, of the Allahabad Agricultural Institute, and 
by “Ammal Nutrition Research in India”, by Dr. 
K. O. Sen, director of the Indan Dairy Research 
Institute at Bangalore. 

The Institute has a great record of valuable service 
rendered to agricultural science in general and to 
India in particular : a record of which its members can 
be justifiably proud. It has an able and enthusiastic 
staff, and all ther colleagues and friends elsewhere 
will wish them a happy and prosperous future. à 


OBITUARIES 


Sir Godfrey Thomson 


By the death of Sir Godfrey Thomson at Edin- 
burgh on February 9, education and educational 
psychology have suffered the loss of an outstandingly 
vivid personality. 

Born in Cumberland m 1881 eee 


range 
thot the holder zhould teach for'a number of yeare. 
Thomson became an assistant lecturer in 


yohology of education. This transition 1s marked 
some papers dealing with psychophysical methods. 

A long vacation spent in the laboratory of ©. S. 
Myers at Cambridge and some statistical’contact with 
Karl Pearson played a further part in fixing the lines 
of his career. In later hfe he claimed to be a Peas- 
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sortian; perhaps Aristotelian might have been the 
more exact description. as 

It is probable that his final orientation was determ- 
ined &t*the tyme, and by the occasion, of the well- 
known controversy, now almost forty ye 
somewhat outdated, between him and C. Spearman, 
concerning the latter's theofy of the general and the 
specific factors that enter into mental ability and are 
presumed to explain certain properties of the cor- 
relation tables derived from test scores. Thomson’s 
own theory, antithetical to Spearman’s, was a many- 
factor sampling theory; but he always preserved a 
mind open to various later explanations. His mature 
views are to be found in his book, “The Factorial 
Analysis of Human Ability”, published in 1939. 

‘In 1920 Thomson was appointed to -the chair of 
education at Newcastle, a post which he held for 
five years, one session being spent in America, where 
he was always persona gratissima. It was during 
these years that he devised the Northumberland 
Tests, designed to select children for the advantages 
of free secondary education. His motive here, as 
always, was the securing of justice for all classes of 
the community. i 

In 1925 ho was appointed professor of education 
in the University of Edinburgh and director of Moray 
House Training College, an arduous double office 
-which he held until his retirement in 1951. It is 
remarkable that in spite of the exorbitant demands 
of administration and of numberless extraneous 
committees, he still found time to write_ papers 
and books. Durmg this period the Northumberland. 
Tests evolved into the Moray House Tests. Charac- 
tqyistically, he refused to accept personal benefit 
from these, establishing a trust which administered 
the proceeds towards educational research. 

In the two great surveys, in 1932 and 1947, of the 
intelligence of a complete age-group of all Scottish 
children, with sociological and other implications, 
Thomson. was chairman of the Mental Survey Com- 
mittee. Many other chairmanships and secretary- 
ships, of the Committee of Sociology under the 
Colonial Research Council, of the Twelfth Inter- 
national Congress of Psychology, the British Psycho- 
logical Society, the Psychology Section of the British 
Association and so on, make it very apparent that 
‘ Thomson, a man of pre-eminent public spirit, never 

spared himself. 

” A knighthood was conferred upon him in 1949, the 
culmjnation of many distinctions. These were worn 
so lightly that in his presence they were forgotten. 
Both personally and as an educationist he was known 
and resp&cted throughout the world; tall, spare- 
built, alert of glance and quick of speech ; forthright, 
endlessly generous and sympathetic. His work 
remains and will be remembered ; “butb still more one 
will remember the man. A. ©. Arre=n 


Prof. C. O. Bannister 


By the death on February 22 of Charles Olden 
Bannister, professor emeritus of metallurgy in the 
University of Liverpool, at the age of seventy-eight, 
the teaching and practice of metallurgy loses one of 
its few remaining links with the closing years of the 
past century, when such far-reaching changes were 
taking place in regard to what should constitute the 
curricula, of courses for students in that branch of 
technology. In fact, metallurgy, as a subject, apart 
fbm the operations of smelting and recovery, was 
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only jupt beginnilg to be recognized as an essential 
adjunct, to successful engineering practice. In thi 
rapidly widening conception of what metallurgy should 
stand fdr, Bannister had played a digtinguisheil part. 
With a sound basis of practical chemistry before 
going to the Royal College of Science in 1896, he had 
there the uniqus advantage of coming under the 
direct tutelage of Prof. W. A. Tilden and a brilliant 
group of lecturers and demonstrators which included 
Wiliam Palmer Wynne, Martin O. Forster and J. 8.8. 
Brame, all of whom achieved distinction in wider 
fields in later years. Electing to take the associate- 
ship of the Royal School of Mines in metallurgy, 
Bannister then came under the inspiring influence of 
Roberts-Austen, whose teaching and researches had 
already pointed the way to the future scope of 
metallurgy. After heading the list in his year (1899), 
with the award of the Bessemer Medal, he remained 
at the School as an instructor in assaying, first under 
the professorship of Roberts-Austen (until his death 
in 1902) and ther under his successor, Prof. William ' 
Gowland. During this period, when he was closely 
associated with the late W. H. Merrett, he received 
the postgraduate award of an ‘honours’ associateship. 
Then, in 1903, the opportunity came to transfer fis 
activities to the City of London where, a few years 
previously, the considerable enlargement of a very 
old city foundation in Aldgate had led to the creation 
of the Sir John Cass Technical Institute. There, as 
head of the Mecallurgical Department, Bannister 
built up, during the next sixteen years, what became 
an outstanding school of metallurgy in the Metropolis. 
During his tenure of this post Bannister was also 
closely associated, as a consultant in Westminster, 
with the late F. W. Harbord (a School of Mines man 
of an earlier generation) and with the late E. F. Law 
(one of his own #ellow-students). This association 
brought him into intimate contact with the varied 


‘metallurgical problems with which practising engin- 


eers were being confronted in those days, when there 
were but few to whom they could turn for help and 
advice. During the First World War (1914-18) 
Bannister was responsible for a variety of work for 
the British and Belgian Governments, and he also 
served as a war-time lecturer at the Royal School of 
Mines. Then, in 1920, came his appointment as 
the first occupant of the chai’ of metallurgy in the 
University of Liverpool, which he continued to hold 
with distinction until his retirement in 1941. The 
Department of Metallurgy was, at that time, unique 
in being within tre Faculty of Engineering. This 
ensured that its students received tuition both in 
mechanical and electrical engineering. Moreover, 
Prof. Bannister arranged that all engineering students 
should attend courses in metallurgy, particularly of 
iron and steel. Courses were arranged for naval 
architects and marine engineers to cover matters such 
as corrosion and the metallurgy of bearing metals. 
From time to time ha was called as an expert witness e 
in law cases of importance and at times in association 
with Horatio Ballantyne. During the tenure of his 


. professorship at Liverpool, he had been dean*of the 


Faculty of Engineering from 1924 until 1928 and 
again from 1935 until 1938. 

Bannister undertook to revise, in step with rapid 
progress, certain metallurgical text-books kaving an 
established presgige—Gowland’s “Metallurgy of the 
Non-Ferrous Metals®, §Sexton’s “Metallurgy” and 
Itunge and Kean’s “Technical Methods of Chemical 
Analysis”. He was also thg coauthor, witi» H., 
Garland, of “Ancieat Egyptian Metallirgy’”, and.he 
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also, wrote of ancient bronze implements (seq Nature, 
“116, 786 ; ‘1926). i : 
Prof. Bannister was a member of many ,echnical 
institutions and societies—-to which he hdd made 
numerous contributions—such as the Institution of 
Mining and Metallurgy, the Iron and Steel Institute, 
the Institute of Metalse(of which he was an original 
member), the Society of Chemical Industry, and the 
Liverpool Engineering Society. He was a Fellow of 
the Royal Institute of Chemistry. Of his many 
awards, his early successes at the School of Mines 
have already been mentioned. The Edward Matthey 
Prize for research followed in 1902, and in 1903 he 
became a Carnegie Scholar of the Iron and Steel 
Institute, while ın 1912 he was awarded the Con- 
solidated Goldfields of South Africa Gold Medal by 


"NATURE 


_Engineers. 


April 9, 1955 von 175 


the Institution of Mining and Metallurgy, and in 
1919 the Bessemer Premium of the Society of 

Those of us who had enjoyed his fgiendship from 
the very garly days at South Kensington have always 
had happy memories of his ever-cheerful outlook and 
genial personality and % great admiration for his 
work, both as a teacher and as @ practitioner. In 
these spheres his approach was always characterized 
by & quickness off the mark and by a directness 
which left no doubt that he had clearly grasped the 
essentials of any problem or situation with which he 
might be faced. His judgments were both shrewd 
and sure. 

Prof. Bannister is survived by his widow, a 
daughter and a son. S. W. Surref 


NEWS and VIEWS 


Physical Chemistry at King’s College, London : 
Sir Eric Rideal, M.B.E., F.R.S. 


Siz Erro RIDEAL retires at the end of the present 
session from the chair of chemistry in the University 
of London which he holds at King’s College. He 
succeeded the late Prof. A. J. Allmand in 1960. 
During his tenure of office, Sir Eric has materially 
strengthened the interests of physical chemistry at 
King’s College, particularly at the postgraduate level. 
His wisdom and wide experience have also been 
drawn upon in matters beyond chemistry, and 
although his period in office has been short he has 
nevertheless brought great benefit and distinction to 
the College in many ways. He will leave behind 
many friends. His earlier associations with the 
University of Cambridge and later with the Royal 
Institution, as well as his scientific contributions to 
colloid science and surface chemistry, are well known. 
His retirement removes from the sphere of academic 
chemistry one whose scientific work has attained 
international recognition. The subject of colloid 
science which he did so much to create and develop 
will be carried on very largely by the great number 
of physical chemists throughout the world who had 
the privilege of working under his direction and 
inspiration. During the past five years, Sir Eric has 
also held numerous other offices, including those of 
president of the Chemical Society and chairman of 
the Advisory Council on Scientific Research and 
Technical Development of the Ministry of Supply. 


Prof. D. W. G. Style 


Dr. ®. W. G. Savitz, who has been appointed to 
succeed SireEric Rideal, was educated at Epsom 
College and King’s College, London. He worked 
under the late Prof. A. J. Allmand and afterwards 
under Prof. M. Polanyi at the Kaiser Wilhelm 
“Institut, Berlin. Since that tiñe, Dr. Style has been 
at King’s College, London, where he now holds a 
readership. He has made notable contributions to 
physical chemistry in the fields of photochemistry 
and spectroscopy. During the Second World War, 
Dr. Style was seconded for work with the Ministry 
of Supply. e ; 


Metallurgy at Sheffield : es 
Prof.eR. W. K. kioneycomke 


degided that the Department of 
e postgraduate school in physical 


e Iæ was recentl 
Metallurgy and t 
. ý 6 a e * 


metallurgy in the University of Sheffield should be 
merged under Prof. A. G. Quarrell, who was given 
the title of professor of metallurgy. Dr. R. W. K. 
Honeycombe, senior lecturer in physical metallurgy, 
has now been appointed professor of physical metal- 
lurgy. An Australian by birth, Prof. Honeycombe 
was educated at Geelong College and the University 
of Melbourne. As a research student under the 
direction of Dr. J. Neil Greenwood, he studied. the 
metallurgy of hard alloys of the cemented carbide 
type. During 1942-47 he was a research officer in 
the Lubricants and Bearings Section, now the 
Division of Tribo-Physics, of the Commonwealth 
Scientific and Industrial Research OrganiAtion, afid 
did metallurgical work under the general direction of 
Dr. F. P. Bowden. Much of this work was aimed at 
the solution of Service problems arismg from the 
War. However, some research of a more fundamental 
character was done in collaboration with Dr. W. 
Boas, including a study of the thermal fatigue of 
metals and alloys which show anisotropy of thermal 
expansion. In 1947 Dr. Honeycombe left Australia 
to take up an I.C.I. fellowship with Dr. E. Orowan’s 
metal physics group in the Cavendish Laboratory, 
Cambridge, and two years later he was awarded the 
Royal Society Armourers and Brasiers’ Research 
Fellowship. While at Cambridge, Dr. Honeycombe 
made a detailed study of the development of de- 
formation bands formed during the plastic deforma- | 
tion of metal crystals, and afterwards, in collaboration 
with Dr. A. F. Brown, did electron microscope work 
which led to the discovery of the phenemenon of 
micro-slip. Since his appointment in 1953 to Sheffield, 
Dr. Honeycombe has had considerable teaching 
responsibilities in the recently established post- 
graduate school of physical metallurgy. He has, 
nevertheless, continued. his reseaych on deformation, 
paying particular attention to the deformation of 
crystals of solid-solution and age-hardening alloys. 
He is also studying the properties of thorium and its 
alloys, and the precipitation of carbides in ferritic 
steels. 


The Coblentz Society : a New Society for Infra- 
Red Spectroscopy 


A NEw society, the Coblentz Society, has been 
formed in the United States with the object of 
furthering work in all the aspects of infra-red spectro- 
scopy and of providing a communication centre and ' 
forum for the thousands of scientists, research workers 


at 
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and teachers m the United States who use infra-red 
spectrogcopy. The Society has been given its name 
in honour of William W. Coblentz, retired chief of 
the Radiomeéry Section of the National Bureau of 
Standards, Washington, D.C., and pioneeg in infra- 
red spectroscopy. lt is not intended that the Society 
should compete with the existing formal organizations 
for the analytical and physical chemists, physicists, 
miltary specialists and such-hke; but rather it will 
cut across the boundaries that separate the various 
disciplines soas to provide an informal mechanism 
by which the people who use infra-red can take joint 
efforts on- common problems. At the Ohio State 
conference on molecular structure and spectroscopy, 
held in Columbus last June, Dr. Norman Wright, of 
the Dow Chemical Co., Midland, Michigan, was 
appointed chairman of the new Society by the 
executive board of the Committee on Infrared 
Spectroscopy. Those interested in joining the 
Coblentz Society should write ‘to the registrar, 
Dr. V. Z. Williams, c/o The Perkin-Elmer Corpora- 
tion, Norwalk, Conn. 


United States Committee on Loyalty Requirements 
in Unclassified Research 


I~ connexion with the recent request by the 
United States Admunistration that the National 
Academy of Sciences should advise the Federal 
Government on its policy in dealing with relations 
between questions of loyalty and the awarding of 
Government grants and contracts in support of 
unclassified research, a committee has been formed 
with the following members: J. A. Stratton, vice- 
pfesident%nd provost of the Massachusetts Institute 
of Technology (chairman); Robert F. Bacher, 
chairman of the Division of Physics, Mathematics 
and Astronomy, California Institute of Technology ; 
Laird Bell, a lawyer who until recently was chairman 
of the Board of Trustees of the University of Chicago ; 
Wallace O. Fenn, assistant dean of the School of 
Medieme and Dentistry, University of Rochester ; 
Robert F. Loeb, director of medical service, New 
York Presbyterian Hospital and trustee of the 
Rockefeller Foundation; HE. Bright Wilson, jun., 
Richards professor of chemistry, Harvard University ; 
and Henry M. Wriston, president of Brown University. 


Specific Gravity of Alcoholic Spirits at 20° C. 


UnpErR the’ authority of the Commissioners of 
Customs and Excise, tables have been prepared 
showing the relation between the specific gravity of 
spirits at 10. (68° F.) and the percentage of ethyl 
alcohol by weight and by volume, with the corre- 
sponding percentage of proof spirit (pp. 35. London : 
H.M.S.O., 1954; 4s. net). The tables have been 
compiled by Mr. A. F. Weiss, of the Government 
Chemist’s Departmént, Liverpool, and are based on 
data from existing tables at 60° F., issued by the 
Commissioners in 1916, together with the values for 
the thermal expansion of ethyl alcohol given by the 
United States Bureau of Standards (Bull., 9, 424; 
1913).: The choice of 20° ©. has been made because 
this temperature is now commonly accepted as a 
standard in analytical work ; it is emphasized in the 
preface to the tables, however, that they merely 
supplement and do not supersede the “Official Spirit 
Tables” based on 60° and 80° F. The new publication 
contains four tables, the first of which relates the 
specific gravity in air at 20° C. (relative to water at 
2¢ C. as unity) to the percentage of proof spirit and 
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the perpentages of alcohol by weight and by volume ; 
the range 100-0 per cent is covered in 2,100 steps. 
The oter three tables refer to dilutions. by volume 
of two, three and four times, regpectively; Bach 
contains three columns showing the specific gravity 
afteg dilution, the corresponding proof strength 
before dilution and the pé@rcentage of alcohol by 
volume before d-lution. ? 


Storage Equipment and Methods in Libraries 


A HANDBOOK on “Modern Storage Equipment and 
Methods for Special Materials in Libraries” (pp. 32; 
1955 ; 2s. 6d.) has been issued in connexion with an 
exhibition of such equipment and methods held in 
the Council Chember of the Library Association 
during January 11~12. It has been prepared by 
R. L. Collison, from whom it is obtainable (at 
7a Worsley Road, London, N.W.3), and contains a 
foreword by J. H. Davies. It includes notes on the 
handling of different types of material, including 
atlases, films, ñim strips, gramophone records, 
lantern slides, maps, microfilms, news clippings, 
newspapers and pamphlets, arranged alphabetically ; 
there is also information useful to the research 
worker who has 2ollected such materials, as wel? as 
to the librarian. Besides references under the par- 
ticular headings, the handbook contains a general 
bibliography and a directory of advertisers and 
suppliers of the equipment recommended. i 


Paper Chromatography of Plant Viruses 


RELATIVELY littlo has been done on paper 
chromatographic methods for the identification and 
isolation of viruses. H. W. J. Ragetli and J. P. H. 
Van Der Want (Proc. Koninki. Nederlandse Akad. 
Wetens., 57, No. & Ser. C. 621; 1954) have now re- 
ported ın some detail on methods they have found use- 
ful for the chromatography of tomato mosaic virus on 
filter-paper strips wıth water, various concentrations 


_of sodium chloridə, acetate—acetic acid buffer solu- 


tions, and an acetone—water mixture, respectively, 
as solvents. Attempts to identify the presence of 
tomato mosaic virus with a spot that strongly 
absorbed ultra-viclet of about 265 mu wave-length 
in the chromatograms were unsuccessful. It has thus 
far been possible to locate the virus only by inoculat- 
ing Nicotiana giuttmmosa with extracts prepared from 
zones cut from the paper strips. The method is 
considered to be promising as a simple test for the 
estimation of certain impurities in purified virus 
preparations and for the preparation of viruses for 
electron microscopy from low-speed centrifuged*sap 
of diseased plants. 


Diatom Flora of Sweden and Finland e 


Tue fourth part of the extensive diatom flora “Die 
Diatomeen von Schweden und Finnland” (in German), 
by Astrid Cleve-Euląr (Kungl. Svenska Vetenskaps- e. 
akademiens Handlingar, 5, No. 4, 1955; Stockholm. 
62 Kr.), relates to the Biraphidese, that is, organisms 
of the affinity of species such as Navicula, Pinnularia, 
Cymbella, ete., both living and fossil species’ being 
described and illustrated, and localities enumerated. 
The work is essentially taxogomic in its aims and 
presentation, and contains no general discussion. : 


Guinier-type X-ray Camera 

°A RECENT Harwell report by R. W. M. D’Eye 
(A.E.R.E. C/R 1524, available kon H.M.@0O., e 
London) describes tae coastruction of @ Guinier-type 





| 
focusing camera, as hie A 


of the University of U Md 
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fage, 7 
This 
ws probably’ the first of its kind to be i 
t Britain, gs two major advantages over the 
b of camera: the background is 


termining the Bragg 6 are much 
eras in doiammaining tho Bragg angle 0, ere mood 
nh g tion e being almost entirely eliminated. 
importance in indexing ral 
aie of apami structures ; indeed, there 
are instances m T whiok. conventional cameras fail 
entirely, and a Guinier-type camera is dispensable. 
A recent example of this is a uranium oxide phase 
which appeared amorphous to an ordinary camera, 
but gave a fully indexable picture with the Guinier. 
The Harwell camera was constructed in the work- 
shops of the Atomic Research Establishment, 
at a cost of roughly £200. 


Year-book of the Textile Institute for 1954-55 


THE year-book of the Textile Institute for 1954-55 
(pp. 248. Manchester: Textile Institute,” 1955 ; 
16s.), besides giving many of the features of the 
previous six issues, such as lists of members and of 
textile and allied organizations, Institute committees, 
sections and branches, etc., contains details of the 
oo in the Institute's design competitions which 

effect this year. Information about the 
Tralee examinations and scholarships is also 
included, as well as lista of the Mather Lectures, 
Inaugural Lectures and Emsley Lectures, and details 

of the Institute's publications (including text-books). 
In addition, the year-book gives a list of trade and 
technical periodicals held by her Institute, and two 
useful bı phies—one of introductory textile 
literature, and the other a classified list of books on 
textile subjects, mostly books published since 1946. 
There are also lista of films of textile subjecta, mdicat- 


those which have been published as British Standards 
are distinguished. 


National Science Foundation, Washington, D.C. : 
Fellowships for 1955-56 


Tae National Science Foundation, veers 
ee enone ihe ewer ot rae 


Of she rinra 255 fellowships 
first-year ae 291 to students in their rab 


= mioby, 20; = A 


agriculture, 14; 
astronomy, 9; 


higher Yearning 
United States or abroad. Tire pre-dooctorgl fello 
co ea a 400 dolla loro th Coe oe aT 
eris:ffB to 1,800 dajlarefor those in their last year of 
graduate study, and post*doctéral fellowships are 
a * 
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by, pee dollars. The fellowships include additional 
lea Sacra. tuition and other, normal 
expenses. 


Metropojitan-Vickers 
Bursaries 


METROPOLITAN- VICKERS Eldbtrical Co., Ltd., of 
Trafford Park, Manchester, has endowed four post- 
graduate bursaries in and mechanical 
ering, oach worth TATA ya L ENE 

ter; two of these bursaries will norma 


Postgraduate * Engineer ng 


also endowed three similar bur- 

saries tenable in the i and Electrical 

mering of the Imperial College of 
Science Technology, n 


dy in eng 
entry into the electrical ndustry. 


yen Society for Research on Ageing 


- Tse following have been elected officers and 
members of the executive committee of the British 


Prof. J. F. Danielli, Dr. H. B. Fell, Prof. K. J. Frank- 
lin, Prof. P. B. Medawar and Prof. R. E. Tunbridge. 
Colonial Service: Recent Appointment? e 


Tue following appointments have recently been 
made in the Colonial Service : L. J. Š. Littlejohn 


= : ere P. a (conservator na forests, 

ederation of Malaya), ad director of forestry, 

Federation of Malaya ; Catling, archsological 
z s 


A. P. M. Lynam, officers Geqlogical Survey 
Department, Uganda; D. Ducker, 
officer, Nyasaland ; » vetermary officer, 


veterina 
officer, Kenya; and F. G. Peers, vetermary bio- 
chemist, Federation of Nigeria. 


Conference on Production and Utilization of 
Electromagnetically Enriched Isotopes 


A CONFERENOE on the ““Production and Utilization 
Enriched. 


a ret F Isotopes” will be 
at the Atomic Energy Establishment, 
Harwell, durmg September 13-16. Several leading 


Er 


- (1) design and operation of large mass separators ; ~ 


4 
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members of the team responsible for the work o 

stable isotopes at Oak Ridge are attending, while 
provisional acceptances have also been received from. 
leaders of thesseparator groups in France, Holland 
and Denmark. Although a detailed progratnme has 
not yet been prepared, sessions will be included on: 


(2) ion source and collector problems especially with 
high beam current; (3) separation of radioactive 
materials; (4) chemical aspects of the production 
work; (5) pteparation of isotopic targets; (6) 
developments in stable isotopes mass-analysis; (7) 
utilization of electromagnetically enriched isotopes. 
Much of the meeting will be occupied with problems 
of the electromagnetic separator itself; but con- 
tributions will also be welcomed on applications of 
stable isotopes, especially those of an unusual type. 
The emphasis here should be on the principles 
involved and not on the details of the great variety 
of techniques which users may employ. On the other 
hand, the great volume of work on the application 
of the isotopes of the lighter elements, particularly 
of hydrogen, carbon, nitrogen and oxygen, which are 
more economically enriched by other methods, is 
specifically excluded. Abstracts of papers must be 
submitted before April 30, and complete manuscripts 
before June 30. Further information can be obtained 
from Dr. M. L. Smith, Atomic Energy Research 
Establishment, Harwell, Didcot, Berks. 


South-Eastern Union of Scientific Societies: 
Congress in Folkestone 


THE sixtieth annual congress of the South-Eastern 
Usfion of Sientific Societies will be held in Folkestone 
during April 14-17. The president-elect, Sir Harold 
Spencer Jones, has had to withdraw, and in his place 
the new president will be Dr. Russell J. Reynolds, 
consulting physician m the Departments of Radiology 
and Electrotherapeutics, Charing Cross Hospital, 
London, whose address, to be given on Apri 15, will 
be on “‘Cineradiography” and will be illustrated by 
& film. The section presidents and the subjects of 
their addresses will be as follows: Archaeology, Major 
H. M. Rand (the Saxon shore forts of Kent); Botany, 
Dr. Francis Rose (the flora of Kent); Geology, Mr. 
C. W. Wright (unsolved problems in Cretaceous 
stratigraphy and paleontology); and Zoology, Dr. 
Maurice Burton (art in animals). Further mformation 
can be obtained from the honorary local secretary, 
T. W.° Birch, 3 Shorncliffe Road, Folkestone, Kent. 


Announcements 


Tas Musetm of English Rural Life, established < 


some four years ago in Whiteknights Park, Reading, 
will be formally opened by Sir Keith Murray, chair- 
man of the University Grants Committee, on April 27. 
Hitherto, the, Museum has been occupied with 
gathering and recording material; it is now to be 
opened to the general public (Tuesdays, Saturdays 
and Sundays during the summer; and Wednesdays 
and Saturdays during the winter). 


A SUMMER laboratory course in techniques and 
applications of the electron microscope, on the lines 
of those of previous years, will be given during 
June 13-25 in the Laboratory of Electron Microscopy 
of the Department of Engineermg Physics, Cornell 
University, under the direction of Prof. Benjamin M. 
Siegel. Further information can be obtained from 
Prof. Siegel at Rockefeller Hall, Cornell University, 
Ithaca, N.Y. 
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È 
Tae ritish Plastics Exhibition and Convention, 
will be fheld this year at Olympia, London, during 


June 1-1. The Convention will consist» mainly, of 


papers on the following subjects: péelymer structure 
and properties; expanded plastics ; thermoplastics ; 
extrugion; works study; injection moulding; 
patents ; foundryvesins; and'glass reinforced plastics. 
Applications for tickets to the Convention should be 
made to the Manager, British Plastics Exhibition; 
Dorset House, Stamford Street, London, S§.E.1. 


A SECOND international conference on the bio- 
chemical problems of lipids will be held in Ghent 
during July 27-39 prior to the Third International 
Congress of Biochemistry in Brussels. The colloquium 
will consist of four sections: physical and chemical 
properties, structures, and methods of separation ; 
metabolism and Liosynthesis, and enzyme systems ; 
phospholipids and transport; and miscellaneous 
biochemical problems. Application forms and further 
information can De obtained from the secretanal 
office of the colloquium at St. Jansvest 12, Ghent. 


A COURSE on the use of radioisotopes in engineering 
has been arranged by the British Council in con- 
junction with the Atomic Energy Research Estab- 
lishment. The course will be held during June 12-25, 
the first week being spent at Harwell attending 
lectures and demonstrations on radioisotopes, and 
the second week being spent in and around London 
visiting firms and establishments engaged upon the 
manufacture of radioisotope equipment and the 
applications of racioisotopes to particular problems. 
The course will be limited to fifteen members, and 
the fee, including accommodation, will be £40. 
Applications should be made to the local British 
Council representative or to the Director, Courses 
Department, Brit:sh Council, 65 Davies Street, 
London, W.1. : 


Tux Development Commission is offering a few 
traning grants tc British honours graduates for 
training in research problems in marine or freshwater 
science, which is designed to fit them for employment 
either ın the Fishery Research Service of the Ministry 
of Agriculture and Fisheries and the Scottish Home 
Department or in a marine_or freshwater biological 
research institute. The grants are worth £250-350 a 
year, with allowances for univérsity fees, etc., and 
are tenable initially for one year, renewable up to a 
maximum of three years. Application forms, to be 
returned by May 20, can be obtained from the 
Secretary, Development Commission, 6a Dean’s 
Yard, London, 8.W.1. 


kad 

A list of new compounds which have been made 
available for purchese during thé past year has been 
published by L. Light and Co., Ltd., Poyle Trading 
Estate, Colnbrook, near Slough, Bucks. The list 
supplements that of the 1954 catalogue and contains 
a wide range of uncommon reagents which will be of 
interest to chemists*and biochemists who have 
hitherto had to prepare such substances for them- 
selves. A number of naturally occurring biolpgical 
substances, including several enzymes, are also listed. 
The following are examples of the products picked at 
random from-the list: acetochlorocelicbiose ; aldo- 
lase; arginase; 8-azaguanine® 2-cgrboxy-pyrrole ; 
carnosinase; chondroitin sulphate; coenz¥me JJ; 
4-5- and 5-6- diasninouracil sulphate; 2-4-, 2-6- and 
8-4- dinitrotoluene; ~ famaryl chloride; hemi- 
cellulose; various methylated hydroxyquinolines ; 


ovomucoid ; purine and pyrimeding as,free bat ; o 


rhodanese; squalme*; anfi tridecyl alddhol. 
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T a meeting on “Hydrodynamical Processes in 
Meteorology and Geophysics”, held jointéy by 
the Royal Astronomifal Society and the Royal. 
Meteorological Society on February 25, some problems 
of Common. interest were discussed. The two principal 
topics were convection in the earth’s liquid core and 
its possible relation to changes in, or even main- 
tenance of, the earth’s main magnetic field, and 
recent advances in dynamical meteorology which 
may lead to improvements in weather forecasting by 
numerical integration of the equations of motion. It 
was & welcome feature of the meeting that speakers 
did not confine their remarks to one topic or the 
other, but made it clear not only that'they had an 
interest in both but that they were also aware of 
underlying similarities in the problems posed. That 
meteorologists, geophysicists and astronomers have 
such common interests was the theme of the opening 
remarks of Sir Graham Sutton, president of the 
Royal Meteorological Society. After outlining pro- 
gress in dynamical meteorology and methods of 
numerical weather prediction, in which he takes a 
particularly keen interest, Sir Graham said he hoped 
this would be the first of a long series of joint meetings 
of the two Societies. 

The first speaker was Dr. R. Hide, who discussed 
some laboratory experiments he has made on thermal 
convection in & rotating fluid. Secular variations of 
the éarth’s (main) magnetic field are irregular and, 
by astronomical standards, very rapid. Since they 
can be shown to result from changes within the 
earth, perhaps the only plausible hypothesis is that 
~ they are related to hydrodynamical processes in the 
earth’s liquid core. Sir Edward Bullard and others 
have suggested that motions in the core may be 
convective, the result of radioactive heating. It was 
in the hope of discovering something sbout the 
motions which would result from heating the core 
(from below) that the experiments were made. As a 
guide to setting up suitable experiments, the orders 
of magnitude of term in the equations of motion 
were estimated, on the assumption that the motion 
of the foci of secular change reflects corresponding 
motions in the core. It was found that the dominating 
terms ought to involve Coriolis and magnetic forces. 
Thus rotation should play an important part in con- 
trolling the motion. 

After outlining the results of James Thompson; 
Exner and Fultz, Dr. Hide indicated some of his 
own wesults. The liquid (water) is contained be- 
tween twoecylinders which are rotated, the outer 
cylinder being heated, the inner one cooled. The 
motion depends on the rate of rotation and the rate 
of heating as well as on the dimensions of the cylin- 


‘° ders. If other factors are kept constant, the motion 


at low rotation-rates is such that water spirals 
inwards at the top, outwards at the bottom. At a 
critical rotation-rate the motion changes to a different 
pattern, with a relatively narrow jet of fast-moving 
fluid executing wave-like oscillations between the 
two cylinders. e The “pattern does not change very 
mgich with time apart from a slow ‘precession’, the 
durection of which is reversed jf th®@ inner cylinder is 
heated and the outer one cooled. Wjyth relatively 
high temperature differences between the ‘cylinders 
° Sr qwasi-periodic variation in the pattern, 

known as ‘Vacillation’, dévelops. With very high 

` ° + & * « 


~ 


+ 
temperafure differences the motion becomes very‘ 
unsteady or ‘turbulent’, Dr. Hide noted the similarity 
of these patterns to those shown by large-scale’ 
motions in the atmosphere. He did not discuss the 
application of his results to the theory of convection in 
the core, and it now appears that the application may 
be rather less direct than was at one time supposed.” 

The second speaker was Mr. J. S. Sawyer, who 
discussed the theoretical basis of numerical weather 
forecasting. Numerical integration of the equations 
of motion of the atmosphere has only recently become 
a practical proposition ; but Mr. Sawyer attributed 
this advance not so much to the advent of electronic 
computing machines as to the stimulus given by @ 
sufficient network of observations of upper-air con- 
ditions. Previous theoretical work has been either 
qualitative or too idealized. It is still necessary to 
idealize in order to obtain tractable equations, 
equivalent to the setting up of ‘models’ of atmo- 
spheric motion, but the essential features must be. 
retained, A notable advance from earlier attempts 
by L. F. Richardson was made by Charney, who used 
a ‘filtering’ process to eliminate rapidly moving, 
sound-like disturbances from his model atmosphere. 
By retaining only the large slow-moving disturbances 
associated with weather, it is possible to devise & 
stable computing routine which may be completed, 
electronically, -in a reasonable time. The filtering 
method involves the use of the ‘geostrophic approx- 
imation’ for the relation between wind amd pressare 
gradient, usually a fairly good -approximation - for 
average, large-scale motion. This approximation is 
used everywhere except where it would imply the 
direct computation of vertical motion. Large-scale 
ascent or descent of air is very slow and in practice 
‘unobservable’. It is computed indirectly from the 
vorticity equation,’ an application of Helmholtz’s 
theorem. 

The simplest model, said Mr. Sawyer, is the so- 
called ‘barotropic’ model, which is concerned only 
with the average horizontal motion of the atmosphere 
between the earth’s surface and the tropopause. 


‘More realistic is the ‘two-parameter’ model in which 


the dependent variables may be taken as the stream- 
function of the mean motion. (nearly proportional to 
the height of the mean pressure surface) and the 
mean temperature, averaged along the vertical. A 
justification of this choice of parametprs is the 
observed strong correlation between ,temperatures 
at different heights. Although vertical motion is 
eliminated in deriving the two simultaneous equations 
governing the rates of change of the parameters, it 


` can easily be corhputed at any stage. Integration is 


& ‘marching process’ in the time 4imerwion with steps, 
to ensure computational stability, of about one hour. 
At each stage two two-dimensional partial differential 
equations have to be solved. Numerical integration 
using grids of some two hundred points takes, on a 
relatively slow electronic computor, about three hours 
to yield a twenty-four hour forecast. Mr. Sawyer 
showed the results of applying this technique in two 
cases of special interest, one being the occasion of 
the recent disastrous flooding in East Anglia and the 
Netherlands. He referred briefiy to some problems 
involved in dealing with still more realistic models. 
One problem is how to compute changes in humidity 
and cloud formation, for condensation modifies the 


’ 
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dynamucal behaviour, especially as regards detail on 
a slightly smaller scale than that of the pattern, 
which the two-parameter model reproduces reason- 
ably wall., Mr. Sawyer was only able to mention some 
recent work of his on computing the intensity of 
‘fronts’, which may go some way toward# taking 
these factors to account. 

To indicate that ‘oceanographers are keenly 
interested ın problems closely akin to the mam 
topics, Mr. H. Charnock showed a film of experiments 
by von Arx with a rotatmg bowl of fluid. Raised 
boundaries on concave inner side of the bowl 
represent the continental coast-lines, the fluid itself 
the oceans. The fluid is set ın motion relative to the 
rotating bow] by jets of air representing the drag due 
to the Westerly and Trade winds. It was noticeable 
how faithfully the broad outline of the main ocean 
currents is reproduced m the mode]. The experment 
was to test the well-known theory due to 
Stommel and Munk of the wmd-driven ocean 

During an mterval for discussion, Mr. T. V. Davies 
described some theoretical work he had done relating 
to the experiments made by Hide. He gave a formula 
for the stability of the wave-like pattern ocourmng at 
relatively high rotation-rates m terms of the Richard- 
son-number and what has been called the Rossby 
number (the ratio of the relative motion of the fhad 
to the motion of the cylmders). He also gave a 
formula, based on earlier work by Lorentz, relating 
these two parameters. Unfortunately there was too 
litle tıme to do justice to this in ing, important 
but rather complicated subject. It 1s to be hoped 
that Mr. Davies will be given an opportunity to 
present hisework ın deta: and that more time will be 
allotted for ita discussion. 

The last speaker was Dr. E. T. Eady, who dıs- 
cussed the properties of ‘turbulent’ transfer m 
rotatmg convecting fluids, with heations to the 
theory of the general circulation of the atmosphere 
and to the theory of the earth's mam magnetic field. 
His general theme was that the transfer properties 
of turbulence are not always of a diffusive nature, as 
Is assumed when effective eddy-transfer coefficients 
are postulated, but are sometimes anti-diffusive in 
character to the extent that organized patterns may 
be built up as a result of the transfer. Moreover, the 
transfer properties depend on the nature of the 
process which maintains the turbulence agamst 
dissipative forces, and the only reliable guide 1s a 
theory of the mechanism. Dr. Eady illustrated these 
points by considering some aspects of the so-called 
‘general cigculation’ of the atmosphere. The large- 
scale ‘eddies’ (corresponding to depressions and anti- 
cyclones) are a form of convection modified by 
rotation to such an extent thet the heat transfer 
associated with ther continued re tion is in @ 
slanting direction from a heat source m low latatudes 
to a radiative sink £t higher levels in high latitudes. 
As a secondary feature these eddies also ‘transfer 
angular momentum. The nature of this transfer, 
which results in the mamtenance of the Westerlies 
and Trades against surface friction, is readily under- 
stood in terms of the average structure which theory 
shows these eddies ought to have (and which they 
are observed to have); but it cannot be understood 
in terms of any sumple diffusion hypothesis, whether 
this be based on transfer of angular momentum or on 
transfer of vorticity. 

ing his attention to the problem of con- 
veption m the earth's core, Dr. Eady pointed out 
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that, dudto the vasying ellipticity of the geoids and 
variation§ in surface temperature, the mner core 
qught, use of the resulimg horizontál density ° 
gvadienta§ to rotate more slowly than the mantle 
Observed inregular variations in theglength of dgy 
are consistent with irregular free convective motion 
in. the fiquid core. =le then outlined a possible natural 
dynamo mechamsm for the mafntenance of a variable 
main magnetic field. Supposing initially a small, 
approximately dipole (magnetic mode) field to exist, - 
the gradient ın rotational velocity previously deduced 
would wind the lines of force around the earth's axis, 
leadmg to a large electric mode field (lines of force 
parallel to lines of latitude). Convection 
would draw out the electric mode field into loops. 
Statistically these would tend to set themselves 
most frequently sc that the Imes of force had the 
same direction. as tae orignal dipole field where this 
18 strongest, near the inner core. Finally, because of 
the finite electrical restance, the lunes of force in 
the aides of the locps near the mantle would diffuse 
through, ultunately Into space, leading to an increase 
m the strength of -he mutial dipole which might be 
sufficient to mainteam it against natural decay. 

In the discussion. Dr. J. M. Stagg asked how the 
secular variations could be due to convection in the 
together. Prof. H. Bondi agreed, pointing out that 

A . H. i » pointing out that 
spherical harmomee of high order decrease rapidly 
with radial distance. However, Dr. F. J. Lowes said 
that actual calculation shows that the seoular 
variation 1s consistant with dipoles in the core of 
only moderately lacge strength. Prof. Bondi won- 
dered. whether all dynamo theories are mvalidated 
by either Cowling’s theorem or a theorem of Batchelor 
on ho us turbulence. Dr. Eady rephed that 
Cowling’s theorem does not apply if the field is 
maintained by turbalent motion; also, the theorem 
of Batchelor does not apply to the theory he had put 
forward because hcmogeneous tur has only 
diffusive ‘properties whereas the mechanism he 
envisaged was arti-diffusive m one important 
respect, E. T. Eapy 


BUFFALO HUNTING IN ARNHEM 
LAND 


T is difficult to beleve that the docile, domesticated 
water-buffaloes cf the East Indies are the samo 
species as the fierce and dangerous buffaloes hunted 
in Western Arnhem Land in Australa (Austral. Mus. 
Mag., 11, No. 8). ‘Yet the water-buffalo forms an 
mteresting link befween Australia, Indonesa and 
India, and was a profitable experimgnt m the 
colo of northern Australia m the early nine- 
teenth century. Three buffaloes were imported from 
Timor into the Melville Island settlement m 1825, and 


others were mtroduved over the next twenty years. a 


Once ashore, they became too wild and dangerous 

domesticate. . 
They were well established on Melville Islarid and 
on the Cobourg Peninsula on the mainland by 1849. 
With no natural enemies except the-dingo, and as 
they were remarkably resistant to disease, the 
animals gradually spread southward into @# natural 
and ideal environment in the vast swamps and grafs- 
lands of the Mary, Ad@laige and Alligator Rivers and 
westward to the Darwin coast. Stray bulls have 
wandered into Victoria Downg, some five hyndwed a 
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miles to the south, and as far east as Caledog Bay on 
, the-Gulf of Carpentaria. The increase wasgso rapid 

that by 1885 it was estimated that therefwere six 
«thousand baffaloes où Melville Island and albus sixty 
thousand on th» mainland. ; 

The water or Asiatic buffalo, Bubalis buffelus, is a 
powerful animal, more than five feet high and almost 
ten feet long. It is he&vily built, has short powerful 
legs with white fetlocks and large hoofs, a short tail 
‘and brown hair on an ashy-grey to blackish hide. 
The immense, hollow and sharply pomted horns may 
be crescentic in shape or develop into several spirals. 
The wild herds do not roam far afield from where 
they were born, their spread through the country in 
small herds being gradual as their numbers increase. 
They stay near water, in which they will stand for 
hours side by side, with only the wide muzzles and 
horns of their long heads uncovered. The bulls fight 
for control of a herd of cows in the autumn mating 
season, and old bulls unable any longer to hold their 
own with their younger rivals become wandering 
outcasts of an extremely dangerous nature. A cow 
bears one calf each year. The bulls will charge a foe 
threatening the herd. 

This buffalo is a native of north-eastern India, 
where wild ones cause considerable damage to crops. 
It has a reputation for bemg the most dangerous 
animal after the tiger, and is always shot by hunters 
from an elephant. Hunting began in Australia in 
1885, but after 1905 the great and uncontrolled 
slaughter of the beasts soon depleted the herds 
perilously and the Government took steps to save 
them. Permits are now issued for hunters to operate 
in a defined area. They are allowed to shoot a quota 
of bulls, but no cows. In recent years between six 
and eight thousand buffalo skins have been marketed 
annually for heavy machinery belts and similar uses, 
at an average price of between £5 and £6 per skin. 

The hunting of buffaloes in western Arnhem Land 
is a dangerous and strenuous job, carried out in the 
dry season. It demands great horsemanship, skilful 
shooting and endurance above the ordinary. In the 
past, the ruthless depletion of the herds, the employ- 
ment of natives who get little reward but disrupted 
lives, added to its undesirable nature; these defects 
have now been rectified. As the dingo is the only 
natural enemy of the buffalo in Australia, the shooting 
of a specific number each year is essential or the 
herds would expand beyond the country’s resources 
to sustain them. 


MICROWAVE AMPLIFICATION BY 
STIMULATED EMISSION OF 
” RADIATION 


NEW instrument called the ‘maser’ (microwave 
amplification by stimulated emission of radia- 
| tion) has been invented by Prof, ©. H. Townes, of the 
Physics Department, Columbia University, for which 
the claim is made that it enables time to be measured 
with an accuracy of one part in 104. The ‘clock’ 
used is an ammonia molecule which radiates an 
electric dipole spectruyp as a set of lines of about 6mm. 
wave-length and, as used in the instrument, maintains 
it@ frequency to the above order of magnitude. This 
would be sufficient to enable i to measure variation 
in the rate of rotation of tif earth. s e 
According to the details issued by Columbia 
* University, he ¢nstYumen} consists of a molecular 
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beam of ammonia molecules which are excited in an 
glectric field and then pass into a tuned cavity- 
resonator, where they induce each other t® radiate 


‘by negative absorption (in effect, giving a form of 


chain reaction). In this way, all factors causing 
broadenfng or displacement of the line emitted are 
reduced to a minimume It seems that the method 
of use is to extract by means of wave-guides the 
radiation emitted by two ‘masers’, tuned to different 
but adjacent frequencies by the ammonia spectrum. 
When mixed, the beat frequency, can then be 
counted electronically. The ‘maser’ is also claimed by 
its inventor to be very effective as an amplifier. 
The signal is fed into the resonant cavity, and a 
molecular beam, too weak to cause a complete chain- 
reaction, is introduced. The signal controls the nate 
of emission of the radiation, again by negative 
absorption, and, it is stated, the system is almost 
completely free from noise. Thus it would be very 
useful for amplification at mulimetre wave-lengths. 
A limitation, however, would appear to be that the 
device. is scarcely tunable. The only frequencies 
available are the half-dozen or so lines of the ammonia 
molecule, all in the 6-mm. region of the spectrum, 
and the lines of other chemical compounds. It is 
not stated what sort of a total band may be expected 
ultimately to be covered by the frequencies of various 
compounds. 

The ‘maser’ is not the only time-measuring device 
using microwave spectra of molecules. The alterna- 
tive method is to use an absorption technique, tuning 
a conventional oscillator on to exactly the molecular 
frequency. But Prof. Townes claims that this method 
is considerably less accurate. As at present built, the 
‘maser’ is a fairly large device, a few cubic feet®in 
volume, but Prof. Townes suggests that this can be 
considerably reduced. He proposes that, apart from 
being used as an accurate clock for experimental 
work on the earth’s rotation period, it might also 
serve as a frequency standard for radio frequencies 
generally. This would certainly give greater accuracy 
than the usual quartz crystal, but it is doubtful if 
this is required, and the method would be less 
convenient to use, except perhaps in the region of 
centimetre waves. 


MYXOMATOSIS OF RABBITS 


HE second report of the Advisory Committee 
on Myxomatosis* follows fairly soon after the 
first report (see Nature, 173, 856; 1954) and records 
that this disease, which appeared in Kent, Sussex, 
Essex and Suffolk in 1953, had, by the end of 1954, 
spread to every county in Great Britain except 
Selkirk. It had appeared as far north as the Orkneys, 
but its spread was most marked in southern England 
and in Wales, only isolated oufbrea&s occurrmg in 
northern England and Scotland. A map issued with 
the report shows the extent of the distribution of 
the disease at the end of 1954. In Europe the disease 
exists in France, where ıt has resulted in the virtual 
disappearance of rabbits over large areas, and in 
Belgium, Luxembourg and elsewhere. It also exists 
in Ireland. 
In view of reports that symptoms resembling those 
of myxomatosis have been reported in animals other 
* Ministry of Agriculture and Fisheries--Department of Agriculture 
for Scotland. Myxomatosis: Second Report of the Advisory Come 


mittee on Myxomatosis. Pp. u+6+1 map. (London: H.M.5S.0O, 
1955.) 1s. net. e 













s, dogs, 
ae at t there i 1s no evidence. th 


























a airosa but ne animals cominue to 
itil they die, and the Committee is unable to 
hether they suffer fain. They display the 
ms for about a week. The Committee com- 
» efforts of those who try to kill rabbits 
The disease is not usually spread by air- 
ction, nor by contamination of her bage. 
spread by contact; and, in Great Britain, by 
he European rabbit flea, which may be disseminated, 
hen it is capable of transmitting the disease, by 
8, magpies, buzzards, gulls, foxes and perhaps 
redators and scavengers which feed on the 
sed rabbits. Mosquitoes, which are the 


able to mosquitoes, they may 
greater part. Rabbits develop an 
ut this is not permanent and is not 
o the offspring ; probably less than 1 per 
sbbits in Great Britain developed immunity 
2 evertheless, the number of immune sur- 
ay increase in the future, and these may be 
blish rabbit populations. It is there- 
Committee thinks, to kill as many 
ssible now, and it commends the organ- 
ts now in operation to this end and recom- 
hat they should be augmented and given 
ent. help, The Committee expects the 
ad still more in 1955 and to kill far 
umbers of rabbits then. The critical time 
e disease will probably be the winter of 1955-56, 
the number of rabbits will probably be the 
st for more than a century. It may then be 
sary to intensify the drive against the survivors. 
Committee recommended in its first report 
tempt should be made by man to help the 
isease and then decided that it should 
iminal offence to spread the disease ; 
go view, but the Government, in 
to ‘opinion in Parliament, accepted an 
nt to the Pests Act which made it an offence 
infected rabbit for spreading the disease. 
iven to breeders of domestic rabbits has 
ilts: The vaccine issued has protected 
ent of rabbits, and better vaccines are 
ht. The importing of rabbits not indigenous 
sritain % now prohibited by law. The Food and 
Drugs Act. fotects the public against the sale of 
rab ne derived. from infected rabbits. Those 
wi erested in the actual effects of the disease 
to date will be interested to learn that it has already 
a ected the. habits ef foxes, which are now turning 
ats, fow ls and sheep for food, and no doubt the 
ing habits of stoats, weasels and other predatory 
nals and birds are similarly affected. -There 
owever, already been a marked improvement 
egetation, especially in grass, so that the loss of 
0 million caused by rabbits is being mitigated. 
other hand, the fur, fur-felt and fur-felt hat 
d the trappers of rabbits must inevitably 
id steep chalk downland pastures owe their 
ice, in some areas, to continuous grazing by 
3, so that, unless these are now stocked by 
nd cattle, hey ey econ agriculturally 
2 ae LaPacE 





we 




























hedgehogs, ote. a 
2) 


rin ipal vectors in Australia, have not, so ec ce jC. CAR EO: CH, CHa N 
yed much part in spreading the disease RS, /CH,NEL  HN.CHN C 
Britain, except in some coastal areas, N atom ae: HO 
le that, if summer in 1955 is H | a 


CHON; requires C, 48-9; H, 6-2; N, 10-4] 


on treatment with acid, behaved. spectroscopi 


7°T per oe. on rectuction gave: the “riety! este 2 





Synthesis of erk and ini 
s Porphobilinogen Carboxylic. Acids l 


ORPHOBILINOGEN, a substance present i 

urine of sufferers from acute porphyria, was’ irst 
isolated by Wes: all and aseribed the structure 
(il, R = H) by Q d Rimi oon the 
course of an invəstigation of amino-acids with a _ 
pyrrole nucleus, wə have synthesized carboxyporpho- a 
bilinogen (I, R = CO,H) and the isomeric tricarb-- 
oxylic acid (H), which we propose © to. pesan z 
iso-porphobilinogea carboxylic. acid. 3 T 





































(I) 


2-Methyl-5-carbcxypyrrole- 3-aceti ic cacid: 4. -propio 
acid triethyl ester? was oxidized to the 2-car binol vit 
lead tetracetate at 20-25° (melting point, 99° 
found: ©, 57-5; H, 7:2; N, 39. C,,H,,0,3 
requires C, 57-5; E il; N; 3-9 per cent), and thi 
to the 2-aldehyde, melting point 67°, with the sa 
reagent at 100° (found: C, 57-7; H, 6-8; N, 4-15 
C,,H,,0,N requires C, 57-8; H, 6-5; N; 4-1 pe 
cent. Dinitrophenyl hydrazone, melting point 179° 


found: C, 51:6; H, 6:5; Cas Har01Ns requi 

C, 51:8; H, 5 1 per cent). The oxime (me 

ea 58° ; founc, C, 55:7; H, 6-8; N, 
C,7H,,O,N, requires C, 55-4; H, 6-5; N, 7-6 


cent) on reduction. with sodium amalgam eve the 
2-amino-ester, eee! point 225° ; (found: C, 57-7; 
H, 7-0; N, 7-7; C,H .O,.N, requires. o | 87 6. 

H, 7-3; N, 7-9 per cent), which, on hydroly: 2 
the acid (I, R = C,H), isolated throug! 
salt. This acid is unstable, rapidly bec 
purple-pink, and proved extremely diffict 
and analyse (found: C, 47-9; H, 55r 





cent). Since, however, it should yield a substane 
of the structure suggested for *porphobilinogen, wi 
attempted, althougn only milligram quantities wer 
available, to elimmate the 5-carboxyl group © 
heating at 105° for E5 min. A mixture resulted whit 


as if it contained porphobilinogen. Prof. C. Rimingt 
has kindly examined this product for us by pa er 
chromatography (Gee following. communication), 
and shown that it undoubtedly. contains. tr ives of 
porphobilinogen. ae ge 

This work is beiag continued with the. ‘object: of 
securing enough material for complete chemical 
identification and kiolpgical testing; but as it con- , 
stitutes a proof of the structure of porphobilinggen ” 
by synthesis, it appears to be desirable to record: it 
at the present stage. 

Ethyl 4-7 -carbethoxyethyl-3- carbethoxyméthyl:*: k 
5-methylpyrrole-2- carboxylatet was oxidized to the 
5-carbinol, melting voint 102° ¢@found: C, 57-8; H, © 
6-9; N, 3-9 per cent), and the aldehy de, «melting ' 
point 69° (found , C, 57:5; H, 6-5; N, 4-0 per cei 
Dinitrophenylhydrazorte, melting point 140°; found 
C,» 51:75; H, 5-4 per cent), of which the oxime 
(melting point 88°; found: C, 55-65; H, 6-85: 














































' hydrolysis (found: C, 48-4; JE, 5-95 
cent): This acid is not decarBoxylate 






105° for 15 min. 
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Decarbox: lation of Porphobilinogen- and 
orphobilinogen-«-Carboxylic Acids 


< acids (I) and (IT) synthesized by Prasad and Raper 
< {see preceding communication) give no immediate 
-¢olour with Ehrlich’s reagent (p-dimethylamino- 
gnzaldehyde in c. 5 N hydrochloric acid), but do so 
ery slowly at room temperature or rapidly on heat- 
1g as the a-COOH group is displaced by the coupling 
went. _Porphobilinogen; with H in place of COOH 
(1), reacts at once at room temperature. 
Prasad and Raper attempted the partial decarb- 
xylation of (I) and (If), in order to form porpho- 
< bilmogen and an isomeric iso-porphobilinogen, re- 
spectively, by heating at 105° for 15 min., and we 
xamined their reaction products by paper chromato- 
graphy, using butanol/acetic acid/water as solvent 
. and Ehrlich’s reagent as spray’. There appeared to 
> have been no decarboxylation of (IT) and, in the 
-ease of (I), only a trace of promptly reacting material 
vas. present in the position expected for porpho- 
inogen.. Some general decomposition had taken 
sulting in a residue of brown immobile 
terial at the point of application. On heating the 
rayed paper at 100° for about 1 min., strong red 
spots appeared due to unchanged (I) and (II), the 
Eps being less than that of porphobilinogen. Owing 
to the small amount available of the acids (1) and 
(II), we have carried out most of our further work 
on the materials which had been subjected to the 
msuceessful attempt at decarboxylation by heating ; 
e symbols (I} and (I) are retained. 
1 one experiment, lactam formation was attempted 
pplying the conditions used by Cookson and 
lington!, namely, reaction in aqueous pyridine 
< with acetic anhydride at 0°. Paper chromatography 

















































same positions as porphobilinogen 


~“porphobjlinogen markers, but, superimposed. on puch. 
_ general streaking. The possibility of decarboxylation 
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in aqueous pyridine wa therefore investigated, and 
it has been found that smooth and practically quant- _ 
itative decarboxylation of (I) in the e-position can 
be achieved by heating in 50 per cent aqueous ai 
pyridine in the presence of a trace of copper acetate 
for about 2-5 min. (boiling water-bath). g 
A chromatogram of the reaction mixture (Fig. 1) 
shows the appearance of porphobilinogen and the. 
virtual disappearance of (1). Moreover, after adding 
acetic anhydride to the reaction mixture, as for 
lactam formation, and chromatographing, the por- — 
phobilinogen spot disappears and spots appear inthe | 
same positions as porphobilmogen lactam (strong) > 
and acetyl-porphobilinogen (very weak) markers 
respectively. A third, unidentified, weak spot lies 
between porphobilinogen and its lactam. -i 
The behaviour of the synthetie products derivi 
from (I) is thus chromatographically identical with 
that of the natural material, its lactam and acety 
derivative. l DE 
Heating (II) for 2-5 min. in 50 per cent aqueous 
pyridine containing a trace of copper acetate leads. 
to complete «-decarboxylation, the resulting fso- | 
porphobilinogen giving a prompt red colour with © 
Ehrlich’s reagent at room temperature and having | 
an Rp the same as that of porphobilinogen itself. - 
Further treatment of the reaction mixture with acetic | 
anhydride, as for lactamization of porphobilino ren; 
affords an Ehrlich-positive product which wfen . 
chromatographed reveals two components. These. 
give prompt colour with the reagent at room tem 
perature. but fade considerably more rapidly tha 
do the spots of porphobilinogen lactam and acetyl- 
porphobilinogen ; moreover, their ` positions are > 
different, the less mobile one lying between porpho- _ 
bilinogen and its lactam, the other lying very slightly _ 
in advance of the lactam. A further difference was” 
noted under ultra-violet light; porphobilinogen | 
lactam shows an intense blue fluorescence whereas 
the more mobile spot, derived from «-decarboxylated 
(II), shows the merest trace, if any, of fluorescence. 
The identity of these products remains to be de- 
termined, but it is possible that one of them is the 
N-acetyl derivative of iso-porphobilmogen. Š 
After treatment of the tricarboxylic acid (11) asu 
for lactamization, no Ehrlich-reacting material could. 
be detected chromatographically withethe usual — 
amount of material either with or without heating of. 







































Porphobilinogen 


Porphobilinogen lactam 


ubstanee I: the spot ringed by deo develops: 
strongly on heating eed 


Substance I + aq. pyridine + copper Aceta’ 
heated 2-5 min. in water bath Sate: 


As above, then acta ized by addition of ac 


anhydride at 









Porphobilinogen: : p idine -+ acetic ane 
hydride at 0° C. Porphobilinogen laetam 
(strong) and acetyl-porphobilinegen (weak) 







| ,.CH,.COOH 
H,NH.CO.CH, 











nyar de GID) fae: have been formed which, 
free g-position, nor any easily displaceable 


the Ehrlich reagent. 


py role a-carboxylic acids this reaction 
reported or after heating with acetic 
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ITIONS OF EXPLOSION 
_ OF AZIDES 
Size on Detonation Velocity 
LON and growth of explosion. Some recent 
riments* have shown that if azide crystals of 


crystal S greater - than a ritica thickness will explode, 
Whereas those below a critical thickness will decom- 
a ly. The. critical thickness decreases with 






of mperature, and for a temperature of 
°C. it is a few microns. Additional experi- 
Aa in which azides were irradiated with 
ns, neutrons and fission products, show that 





2 previous work © oy 
‘s influence of size on . the first s stage of the e pl 


: From an examination of the. 
possibility emerges that the | 


ituation, would not be expected to- - ments described here deal with t 


Altern- . 
tion of the pyrocoll (IV) (pre- 
lated) might be considered, although 


nice a amia aes of adj acent molecules i 














the initiation and growth. We havepnow | 
the experiments and studied the influe. 
dimengions on the last stage of the ex 
on the stable detonation. The effe 
diameter on the detonation velocity ha 
by a number of Yerken (for examp 
gang, Dautriche, Kast, Hiscock, E; 
and Ford) and the poanld have been 
J. Taylor? and by Eyring et al.’ 4, T 
have been almost exclusively | concern 
explosives such as TNT and complex. 
taining nitroglycerine: im é x 
diameters were large (of the. order 
compared with the lengths of the 

The Be pa of the: reactior 

nple, | 




























































detonation ae raed. ) 
the explosive charge, approaching í 
asymptotically, and the results may be exp 
terms of the hydrodynamic. theory. ee 
Detonation velocity of azides. Little we 
done with the initiating explosives, and 

















of charge on the detonation. veloci y 
when pressed into very thin sheets or 
thickness of thosca was DEE, witl ih Lt a i 






to 500 microns. 7 : . Jong” 
0-5 cm. wide, and were made in a device wi 
ensured that the density did not vary by more t 
a few per cent from one sheet to another. The n 
density of the shests was 3-14 gm. em’, compared 
with the crystal density of about 4-60 gm. cm. 
‘Pure’ lead azide from a single batch was 1 
throughout. The cetonation velocity was determin 
by means of a simple drum-camera. A sheet 
known thickness was placed at the end of a t 
(about 2 em. long) of powdered lead azide on a gla 
plate over a slit, and the explosion initiated. by 
means of an electrically heated wire in the powde 
The results ‘are plosted in Fig. 1. It will be seen i 
for sheets of thickness of 400 microns and greater, 
the detonation velocity is constant at c. 5-5 km./see. 
For charge thicknesses less than this, the detonation 
velocity decreases steadily and falls to c. 2 km. jsee 
when the thickness is c. 20 microns. | 























































on 


b 


Detonation Velocity (km, / sec) 
(8) u 
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“@ickness of Sheet cm. x 10°) 
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Fig. 1. Relation between detonation velocity and thickness för ` 
compressed sheets of lead azide. The experiment points lie =. -g 
the continuous curve which hasbeen calcula culated ty the hydro- 
dynamic es ie 
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aly. extension’ o: ' the hydrodynan ni < theory) 
sd to aply to the present. experimental con- 















nsion within the reaction zone takes place 


occurs at a lower effective loading density, 
e detonation. velocity will therefore be lower 
ne af no lateral expansion took place. Jones’s 
a calculations were made for cylindrical charges where 
_ the constraint is symmetrical about the axis of the 
_ charge. In our experiments, with very thin sheets of 


































‘much greater than the thickness. We have 
at the expansion is symmetrical in a 





Jateral expansion takes place horizontally. 
ild then expect the detonation velocity to 
nore gradually with decreasing thickness 
ould with a cylindrical charge in which 
in two dimensions will take place. The 
3 initiated at the shock-wave front and 








theory provides an expression for the 
tion velocity V, for any thickness of charge 
rms of the maximum stable velocity V, and the 
“of the length of the reaction zone (X) to the 
kness_ of the charge. From the thickness for 
1 F= V, we can calculate X. From Fig. 1 it 
seen. that for lead azide the critical thickness lies 
ween 400 and 600 microns. This gives a value for 
approximately 75 microns. The theoretical 
ionship between the detonation velocity and the 
ness of the charge is plotted as a continuous 
It will be seen that there is fairly good agree- 
nent. between experiment and theory over the range 
f thicknesses for which the theory is valid, that is, 
or thicknesses greater than the length of the reaction 
. For charge thicknesses less than 100 microns 
urvo (dotted) joining the experimental points is 
ooth continuation of the theoretical curve. 
We may conclude, therefore, that the variation of 
etonation velocity, with thickness of charge for 
zides is analogous, though on a very different scale, 
o that observed for high explosives and can be 
lained reasonably well in terms of the hydro- 
namic theory. The calculated length of the 
-reaction zone for lead azide from these experiments 
is g. 75 microns. 
We thank Prof. H. Jones, of the Imperial College 
-of Seignce and Technology, for help in modifying his 
expanding jet theory to suit our experimental con- 
ditions, and the Ministry of Supply (Air) for a grant 
to the Laboratory. 
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a ‘When. donee uke ‘alera-wiolet: light}, “but 
_explosion does not normally occur. If, however, the 
light intensity is very great? a variety: of sensiti re 


‘he theory is based upon the fact that in — 
d: explosives a lateral expansion ef the 
sing. material§ will always take place. If- 


reaction is complete, part of the decom- - 


ue explosive, this was not so, since the width of the 


direction about the axis of the charge, and flash-tube, while wave-lengths greater than. 36( 10 AL 


-actinometer.) The time for the flash. intensity tc 


lops aver. a certain distance, X, the reaction transmit considerably less than 0'5 per cent of l 


at all wave-lengths less than 3500 A. V 


- silver azide. This critical light absorption correspon: 


‘tribution within it may be calculated. 


















substances may be exploded?. : : 
A study of the photo-initiation of ‘explosion’ in 
silver azide by high-intensity light flashes has been _ 





made. Small crystals of silver azide were: irradiated _ 


in vacuum with ultra-violet. light from a krypton: | 
filled quartz flash-tube. The total amount of: light 
falling on a square millimetre of crystal in the Wave: - 
length range 2000-3600 A. was measured by a- 
photoelectric photometer calibrated against a chem 
ical actinometer. (Light of wave-length Jess than. 
2000 A. is absorbed by the quartz envelope: of the 






are not absorbed by the azide crystal or b 


to its peak and fall to one-tenth peak was cons 
at 61 + 2 usec. 

Absorption measurements show that crystals 
10-*-10- cm. thick used for these experiments: 





With: the- 
crystals available it was not possible accurately to 
measure the absorption coefficient at these wave- 
lengths, but at 3500 A. it is of the order. 
10° cm.-? and rises very steeply as the ee l 
decreases. ae 

It has been found that a critical amount of Tight 
is required to initiate the explosion of @ crysta® of - 















to a total energy input of 8 x 10-* cal. into. 
millimetre squared of the crystal. To calculate 
energy the spectral distribution of the light o 
has been assumed to be the same as that repor ted | 
Christie and Porter? for a lamp operating» “under 
similar conditions. The critical amount of light is 
independent of the mass of the crystal irradiated — 
over the range 0:2-1-5 mgm. and of the projected- 
area of the crystal facing the lamp. If the crystals — 
are irradiated with an ultra-violet lamp of normal: 
intensity, they darken considerably, due to. the 
formation of silver by their partial decomposition. 
With such erystals, although absorbing light at wave- 
lengths greater than 3600 A., the critical amount of 
light, as measured by the photometer, required to. 
initiate explosion is not appreciably affected. E 

The absorption of light of these wave-lẹngths by a 
crystal causes electrons to be raised to.warious states © 
of excitation. Our knowledge of the behaviour in a | 
crystal of electrons so excited indicates that. their _ 
energy will be degraded very rapidly to heat, that is, _ 
excitation of vibrational and rotational degrees of — 
freedom. A hot layer will be formed orf the surface _ 
of the crystal. With a knowledge of the variation of | 
intensity of the flash with time, the thermal cons: 
ductivity, and the absorption coefficient of the azide, 
the size of the hot layer and the temperature dis- 
At present: 
we do not have all this information. The absorption. 
coefficient for an ionic crystal in its fundamental: 
ultra-violet absorption band is often of the order 
105 cm1, At some wave-lengths less than 3500 A. 
the absorption coefficient of silver azide will probably- 
reach this figure. Hence 99 per cent of all the incident: 
radiation between 2000 and 3600 A. which enters he“ 













azide crystal will be absorbed in a layer the thickness - 
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 Metailed calcul 
perature of the hot layer formed is possible. 
cific heat* and. densiéy’ of silver azide are 
3 3 $ *, respectively. There- 
would raise the temperature 
10-4 em. thick about 500 deg. 
Ee were heated eari 









































E. ; 500° O will - initiate a. These 
nts strengthen the view that the initiation 
requires the formation of a hot spot 
ge on a molecular scale. Further, the - 
of the critical amount of light on the | 


dimension and temperature ` 
critical parameters deciding ~ 

The mechanism for initiation — 
‘silver azide by light appears to be — 





n. devised whereby the moment of explosion _ 
d to the intensity—time curve for the. 
he first. results“obtained suggest that 
he total energy absorbed are also 
initiation precess. 7 
4 and the propagation of explosion. 
on. of light of wave-length less than 3600 A. 
s explosive decomposition of silver azide 
is sufficiently high. Audubert et alë 
ght emitted when solid lead, silver, 
nd sodium azides decomposed slowly, 
ound that light of wave-lengths between 2000 
800 A. was emitted. The spectral distribution 
light was independent of the cation, but the 
y was proportional to the rate of decomposition 
; If the intensity continued to increase 
g rate of decomposition, the explosive 
i be accompanied by high-intensity 
If this were so, light might play a 
| art in the propagation of explosion from 
ample of azide to another. An experiment has 
1a de to test this possibility. Most of the 
“were carried out in vacuum, so that any 
at Coe less than 2000 A. 
zod: 

p riment- ‘consisted of firmg a sample of 
ide ocatgd ab öne focus of a front-aluminized 
elliptical mirror with another sample of azide located 
‘at the conjugate focus. Experiments carried out in 
air showed that the shock wave produced by the 
explosion of the. first sample and focused by the 
mirror on the second never caused the explosion of 
the latter. Whén thé experiment was carried out in 
vacuum with lead azide at the first focus and silver 
azide at the second, the silver azide exploded. 
ounts of lead azide greater than a critical amount 
) be fired at the first focus. Similar results were 
ed using silver azide at both foci. Further 
ents showed that a considerable amount of 
ial reached the second sample of azide, although 
as no direct path between the two samples. 
plosion. of the azide at the first focus deposited 
iderable amount of lead on the mirror surface, 
he optical condition of the mirror surface did 

ct the result. If a fluorite window, which 
ght down to 1800 A., was placed over the 
























A “of “the. aoa. in the PM s 
tion of the thiekness 
These results show that in these experiments th 


-sample was investigated by placing a microscope _ 


of the -crystal facing the flash-tube — 
3 k voula lose most E their si 
- cooled aa in such a a xi 


a thermal one. Further experiments have ` 
explosion. 


energy will be coneentrated on an area ¢. 10-4 em 


4 Yull, A. M, Ph. D, dissertationY(Camb. Univ., 1958). 







the è econa focus, expl t 
t the window was covered with ma’ 








particles. #¢ 
Flying particles and the Prr of explosion 











transmission of devonation was by particles thrown 
off from the explosion of the azide at the first focus, 
The break-up of azide crystals and the production of © 
flying particles as æ result of thermal decomposition a 
has been observed by Bowden: and Singh’. There a 
was no evidence here that ultra-violet light plays anyo 
significant part in the transmission of explosion. The _ 
nature of the particles which reached the second _ 











cover-slip at the second a , ‘Microscopical exam- | 
ination showed tiat, addition to very small 
particles, some large parsigles, of the: order G 
cm. diameter had Tacho the 9 popon for 18: 


























create a hot spot of the size required 
It is suggested that- he ] la " 
arrive at the target as small. fragments 
posed lead azide. y is tl vaa 
target from their kinetic energy and. Sra the e3 
thermic decomposition of the particle. ‘Further, t 





diameter. The decomposition of such a particle coulc 
easily produce a hot spot of the size and temperatur 
which has been found necessary to ipitiate “thi 
explosion of silver and other azides. = 
Summarizing thess results, we see that the plai 
of silver azide may be initiated by light provided the. 
intensity exceeds a critical value. The mechanism is: 
probably a thermal one, and in this respect is: similar 
to that discussed by Bowden and McLaren in that i 
requires a hot layer the thickness of which is large- 
on a molecular scale. The light emitted by the 
exploding azide itself does not, under the conditions. 
of these experiments, initiate the explosion of another 
sample, but tiny fragments flying from the. crystal: 
readily transmit the explosion. e © 
We thank the Ministry of Supply (Air) fore a gran 
for apparatus and the Ramsay Memorial Fellowship 
Trust for a fellowskip to one of us (G. T. B.je 
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Anthocyanins ofsthe Leaf of the Copper 
Beech (Fagus sylvatica) and the Fruit 
. of the Cultivated Strawberry (Fragaria 
virginiana) 


Tue pigment of the copper beech was identified 
in 19321 as cyanidin 3-galactoside; two years later, 
the colouring matter of wild strawberries was stated 
to be pelargonidin 3-galactoside’. 

In the former case a small specimen of the 
anthocyanin was isolated in substance; but in 
the latter case, the conclusion was reached from 
the results of reactions in solution. In these tests 
the distinction between isomeric glycosides was 
made only by observation of distribution between 
poy miscible solvents, and this is a property 

own to be affected by the presence of other sub- 
stances. It therefore seemed desirable to examine 

- the chromatographic behaviour of these anthocyanins. 
Using synthetic specimens? and the method of Bate- 
Smith and Westall*, (paper chromatograms; n- 
butanol — acetic acid — water, 4:1:5, as solvent; 
original solution in 1 per cent hydrochloric acid, 
0-1 per cent with respect to anthocyanin), it was 
. — that chrysanthemin (cyanidin 3-glucoside) and 
= idaein (cyanidin 3-galactoside), though very similar 
~ in behaviour, could be definitely distinguished, or 
even separated, in a run of 24-30 hr. The Rp’s are 
0-395 and 0-38 for the glucoside and galactoside 
respectively, but careful standardization of the 
conditions ensured unambiguous results. A mixture 
gave an elongated band, and there was no evidence 
of any holding back of the faster-moving glucoside 
by the galactoside. 
The copper beech pigment (25 mgm.) was isolated 
as already described from leaves (1 kgm.) collected 
in June 1954 from a tree near the laboratory, except 
that the purification through the picrate was omitted. 
On chromatography the pigment ran like idaein 
and similarly, as a compact spot, when mixed with 
idaein. When nrixed with chrysanthemin, the 
elongation of the coloured region was the same as 
that obtained with a mixture of synthetic idaein and 
ehrysanthemin. The identification of this anthocyanin 
as idaein was therefore confirmed. 
Sondheimer and Kertesz* purified the anthocyanin 
ofa variety of strawberry grown in the United States 
and found it to be callistephin, since cyanidin and 
gluco8e (as p-glucosazone) were obtained on hydro- 
lysis. AltRough the wild strawberry (Fragaria vesca) 
was not available in sufficient quantity, we thought 
it of interest to examine garden strawberries (from 
Norfolk) with the aid of, the chromatographic 
procedure. 

Preliminary experiments showed that the diverg- 
ence between pelargonidin glucoside (callistephin) and 
pelargonidin galactoside (called fragarin, possibly 

- erroneously) was greater than that between the 
corresponding cyanigjn derivatives. The Rp of the 
glucoside was #bout 0-45 and that of the galactoside, 
@38. The pigment (c. 35 mgm.) fgom the cultivated 
strawberries (1-5 kgm.) was ésolated by means of a 
method closely similar t that used €or the beech 
leaves. Its chromatographic behaviour was the same 

® as that of*gyn®hetic calljstephin and differed from 
that of synthetic : pelargonidin 3-galactoside. 
. . e . >o 
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Zhe possibility remains that the anthocyanin 
wild strawberries may differ from that of the 
cyanidin galactoside in Europe@n cranberries’, 
wherea& those obtained from Newfoundland were 
found to be coloured py peonidin glucoside’. 
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Release of Aromatic Compounds from Birch 
and Spruce Sawdusts during Decomposition 
by White-rot Fungi 43 
Durme investigations into the decomposition of 
lignin by soil micro-fungi, it was found that a e] 
number of these were able to decompose several 
aromatic compounds which are believed to be related 
to lignin'. In an attempt to discover whether such 
compounds are released on biological decomposition 
of lignin, two wood-rotting fungi, Polysti®us vers%olor 
and Trametes pini, both white-rots, were grown on birch 
and spruce sawdusts. 25 gm. of sawdust (previously 
extracted with alcohol-benzene) was added to each 
flask and moistened with 40 ml. of a mineral salts med- 
ium (0-1 gm. potassium dihydrogen phosphate, 0-05 
gm. potassium chloride, 0-05 gm. magnesium sulphate, 
0-5 gm. peptone, 1 gm. glucose, 100 ml. water). The 
flasks were sterilized by steaming for one hour on three 
successive days. The fungi produced much growth 
which penetrated the sawdust, causing it to become 
lighter in colour. After six 
months incubation at 22° C., 
9 gm. of this material was 
extracted with 2 per cent 
x sodium hydroxide. On acidi- 
Le fication of the extract a con- 
TS S: siderable precipitate was 
Bh eS | formed which wascentrifug 
oe i ae = off; the supernatant was 
x s Hi s, FENH extracted with ether. The 
Wk CUE PAE. $) ether was evaporated off and 
E Ae = the residue dissolved in a 
iat small vqlume of absolute alco- 
ge) t hol for application to chrom- 
| - atography papers. These were 
_ developed with a single-phase 
| mixture consisting of n- 
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- propanol—ammonia (sp. gr. 
 0-880)-—water (80:5: 15), 
run for two periods of 24 hr, 
at 21° C. and dried between 
successive runs, Two sprays 
were used: (a) diazotized 
sulphanilic acid? for phenolic 
groups, and (b) 2: 4-dinitro- 
phenylhydrazine? for aède- 
hydes. 
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Fig. 1. A, vanillic acid; 
B, syringic acid 























these acids, whereas the contro’ (which 
been inoculated) gave only very faint spots. 
alone wasereleased from spruce sawdust 
a Jsing a: -4-dinitropheny lhydrazine, 

aint spots of vanillin and syring- 
birch sawdust and of vanillin from 
üt simil at spots were given by 


These results are o interit as they conform with 
Chemical analyses of lignin‘, which show the 
oe urrence of guaiacyl and syringyl groups in hard- 
ie L gnin and of metas groups alone in softwood 












ompounds are ‘released probably by the 
racellular enzymes produced by the 

ngi. It is possible that such mole- 
endered available to micro-fungi 
onditions, as it has been shown that 
t themselves release these substances 
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ynthesis of Oligosaccharides by Growing 
Cultures of Betacoccus arabinosaceous 


‘SELL et al.) have shown recently that oligo- 
Ə formed when the dextransucrase of 
esenteroides (NBR B-512) acts on 
presence of certain simple sugars, 
28 Chain-initiators. We have observed 
henomenon with the dextransucrase and 
rowing cultures of Betacoccus arabinosacesus 
gham strain). When grown on a medium 
uerose (10 per cent), yeast extract and 
this organism produces a dextran in 
r cipal glucosidic linkages are a-1: 6 
he branch points involve positions 1 and 33%. 
qi ctosè, traces of glucose and a ketose-containing 
saccharide can be detected in the medium. The 
degree of branching in ‘the polysaccharide is de- 
pendent, inter alia, on the magnesium content of the 
medium; dextran- samples produced from mag- 
nosium-rich and magnesium-deficient media have 
„beon proved to have average chain-lengths of 6-7 and 
40-50 anhydroglucose units, respectively®. 
It has now been shown that very profound re- 
tions in the molecular size of the dextran pro- 
yy the growing organism can be effected by 
ition of suitable simple sugars to the culture 
um; in extreme cases, di-, tri- and tetra- 
ides are the principal products. This work 
al development of studies in which glucose, 


















hain-initiators in transglucosylations by the 
jetacocous arabinosaceous dextransucrase (cf. 





5 standard nA medium almost compl ë tol : 


ized ‘sulphanil acid. With thi? 
= hibited 


acid’ gives an orange spot and syringic . 
pote. Both extracts showed strong spots 


was negligible. 


isomaltose and other sugars were found to. 







r cent w/v) t 









{owth of the organism, «whereas with. je 
cent glucose there was good growth, agcompanied 
the formation of pelymeric material. However, wit 
20 per gent glucose dextran production was noticeably 
depressed and isomaltose, is#maltotriose and their. 
higher homologues were prominent on paper cbrom- . 
atograms of the culture solution. | e 
The addition of 10-50 per cent maltose (wiv) w 
the standard medum (40 c.c., to which another - 
4 gm. of sucrose wes afterwards added) had a similar 
effect; at the latser concentration the amount of 
product which was: insoluble in 66 per cent ethanol — 
Peper chromatographic analysis: of 
the solution revealed the presence of a large amount 
of panose, together with unchanged maltose, highe 
aldosaccharides, fructose, a ketose- -containing - di- 
saccharide and a ketose-containing trisaccha ide i 
Fractionation of the mixture on a charcoal eolumn 
gave a trisaccharide fraction (3-5 gm.) and a m 
oligosaccharide frac-ion (4:5 gm., eluted by. 15-21 
cent ethanol); crystallization of the former 
aqueous methanol afforded panose, melting point 
mixed melting pomt 222-224° agen a ‘fale Di 
153-9° (equil.; in water). i 
Chromatographic evidence was j also. obtained r 
{a) non- -reducing products (presumably met 
glycosides) in the oligosaccharide range when methy 
a-D-glucopyranoside (25 per cent) was added to the 
standard medium ; (b) an unidentified trisaccharide. 
on the addition of cellobiose (30 per cent); (e): 
ketose-containing disaccharide on the addition of 
fructose (25 per cent}; and (d) probable iri- and ` 
tetra-saccharides waen lactose (10 per cent) was 
incorporated in a modified medium containing onk 
2 per cent sucrose. 7 
These results with growing cultures, like thos 
obtained with dextransucrase itself, point to a multi 
chain mechanism ot synthesis and throw light on = 
the structural requirements for chain-initiation. In | 
addition, they provide a convenient route for the. 
preparation of aporeciable quantities of higher 
saccharides (and their glycosides) with a pre- 
determined range of molecular weight, which migh 
well prove to be useful commercially for the pro-— 
duction of gums, anti-staling” agents for bres g 
plasticizers, ete. W 
simplify the difficult preparation | of serine re 
dextransucrase by providing a source in which © 
the enzyme is accompanied by only traces of the . . 
polysaccharide. si 
One of us (R. W. B.) thanks the Colonial Produsia 7 
Research Council fer the award of a scholarship ae 
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t i a naay bo t & source of “high: a 
p hate i in the cells of a number of lower Grganisins, 


pete be ‘been investigated in this laboratory. 
o Table 1. 








7-min. labile phosphate 


. ‘Mixtures incubated anne wae 
Start Finish Change 














Extract ca ape +} 


taphospha: 101-6 87-8 
cg + giyoerol -+ 
pelea, triphosphate 112-2 15-8 
t + giyee 
_Tuetephosphs 195-6 59 8 


The experimental method was based on that used 
Hunter? in showing the phosphorylation of 
rol by cell-free extracts of mycobacteria. Four- 
surface growth of M. smegmatis was harvested, 
d, and about 5 gm. (wet-weight) ground by 
l with about 10 gm. acid-washed Merck alumina. 
as then made into a slurry with 25 ml. of M/10 
phosphate buffer, pH 7-40, and ground in a ball-mill 
"10 min. Whole cells and alumina were removed 
by centrifuging three times at 2,700 g, each time for 
0 min, All these operations were performed at as 
‘a temperature as possible. The pH was re- 
sted to 7-40. The extract was dialysed against 
changes of tap water at about 4° C. After 
is the pH was readjusted to 7-40. 
other solutions used in the experiment were : 
er cent glycerol; (ii) 1-5 per cent solution of 
barium salt of adenosine triphosphate (Schwartz 
oratories) dissolved in N/20 hydrochloric acid, 
barium precipitated by adding potassium sulphate, 
solution brought to pH 7-40, and centrifuged ; 
2 per cent sodium metaphosphate (Hopkin and 
jams) was suspended in l per cent potassium 
hate, the pH adjusted to 7:40, the suspension 
rernight, its’ pH readjusted, the suspension 
ged, and the supernatant diluted 1: 1 with 





































‘mb: of the sol free extract and 1 mil. each of the 
Quir red ‘solutions were pipetted into 25-ml. conical 
sks; water was added where necessary to give a 
ai volume of 9 ml., and the flasks then thoroughly 
acuated and incubated at 37° C. for 4 hr. Two 
samples, taken at both the beginning and end of this 
period, wêre pipetted into an equal volume of ice- 
cold 10 per cent trichloracetic acid and stirred. One 

- sample was centrifuged and orthophosphate determ- 
_ ined on the supernatant. The other was heated at 
_. 90%.C. for 15 min. to extract the phosphorus com- 
pounds, centrifuged, and the total phosphorus and 
labile phosphate in the supernatant determ- 
: ck of one such experiment are shown 



















i jotaphdaphate was orie toa slight 
en to orthophosphate by the dialysed extract. In 


‘eent ef its-labile re was 


i results ghow that the cell-free extract was capabl 
- utilizing metaphosphate for the phosphorylation o 
` glycerol in the presento of adenosine triphosphate, 
presumably by phosphorylation of adenosine diphos- 


UTILIZATION OF LABILE PHOSPHATE BY CELL-FREE EXTRACTS oF M. smegmatis 






















All figures represent ugm. phosphorus per ml, of mixture 


adenosing tfphosphate, no further — 
e. When adenosiné triphospltate 
ole ‘high-energy’ phosphate source, : 
urethane m Mio re wi ho 


phate to adenosine triphosphate. As the experiments 
were done under anaerobic conmiiony Thetaphogphat 


Stable phosphate Orthoehosphate E 
Finish E Change Start Finish Change a 


Pn aaa anaana haan aiaa aidia ania 


- 



















66-8 +27 | 595 70-8 | +3 | 
193-1 +775 | 688 866 | +108 | 
230-4 69-1 99-4 | +203 


-+1074 


must have provided the energy for the phos: 
phorylation. z 

As would be expected, adenosine diphosphate was 
capable of replacing adenosine triphosphate imn the 
system, but adenosine monophosphate was nobi 

The enzyme system is being further investigat 
and detailed findings will be published elsewhere. 

We wish to thank Dr. V. C. Barry for encourage 
ment and critical discussion, and Arthur Guinness, 
Son and Co. (Dublin), Ltd., for financial assistance 
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Tumour-initiating Action of Urethane 
and its Inhibition by Purine Precursors 


URETHANE injected, given by mouth, or applied 
to the skin, induces the formation of multiple lun 
adenomata in mice and rats. It also inhibits th 
growth of some transplanted animal tumours, ari 
induces remissions in human leukæmia. Its many 
other biological effects include the induction of 
chromosome abnormalities and mutatio. a 

It was shown recently! that urethane has the power 
of initiating the carcinogenic change in mouse skin 
without being itself carcinogenic for this tissue, oF 
producing any other detectable change in it. This 
was demonstrated by a technique baged on that used 
by Berenblum and Shubik? and by others for the 
investigation of the stages of chemical carcinogenesis. 
Urethane was applied to the skin of the back and 
followed, after an interval, by weekly applica ions 

of croton oil. Many papillomata and some carci 
mata developed. No skin tumours appeared on mi 
treated repeatedly with urethane alone, and only 
very few on control mice treated with croton 
alone. 

Little is known of the chemical processes undai 
lying the varicus biological effects of urethane. Tod 
(quoted by Haddow and Sexton*) suggested tha 

th nui leoti de -synthtsis 
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urethane 


(6) urethane 


iyi formate 
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its out that urethane may prevent the 
f uracil to thymine, and so lead to a 
his purine. In support of this hypo- 
uotes McKinney, who showed that urethane 
it the transmethylation of nicotinamide 
mine in. tissue homogenates. However, 
30. claimed that a similar effect was 
eroin homologous carbamates, which 
w little or no antileukæmic activity, 
inducing activity, or ability to initiate 
formation. 
t also refers to work by himself and Koller 
hat. the chromosome-damaging action of 
be partially neutralized by simultaneous 
of thymine, an essential constituent 
7 bonucleic acid. 
ji è suggestion that urethane may act in leukemia 
interfererice with purine synthesis was put forward 
Haddow and Sexton*, in view of the aberration 
e metabolism in this disease. 
thesis which underlies the experiment, of 
minary report is given below, is that 
tes with one or more of the precursors 
esis, and, in doing so, perhaps takes 
n formation of an unphysiological purine- 
tance. Such a substance might be responsible 
f the biological actions which have hitherto 
ted to urethane itself; for example, its 
> and tumour-inhibitory effects, acting 
ynthetic purine antagonists such as 
ne or 8-azaguanine. 
[t was ‘thought. that. if suitable purine precursors 
re supplied i in high concentration at the time that 
oe ne was being administered, the tumour- 
initiating action of the latter for mouse skin might 
ibited. « Glycine and formate were chosen for 
as it was known from the work of 
hat formate and glycine both supply 
for the synthesis of the uric acid skeleton. 
‘otter et al. had shown that the same 
ces serve as precursors for the nucleic acid 



































































orption of urethane through the skin is 
wad since 90 per cent of injected urethane 
own (to ethyl alcohol, ammonia, carbon 
ater) within 24 hr.’, there is little doubt 
ethod of administration of glycine and 


ces throughout the period of effective 
rethane in the ‘body. | 


Agniticatio to skin 


tOn 4th and 7th days 


(o ethyl formate 
(c) ethyl formate 
(a) glycine ethyl ester 
{c) glycine ethyl ester 
(a) stl formate ethyl ester) 


at intervals 18 weesly applicatio 
of 30 min of eroeon oil 
at inter- 18 wee-ly applications 
a of of crovon oil 
30 min. 
_at inter: | 18 weelly applications _ J 
vals of of croton oil pe log 


} aivcine ethyl ester 
Urethane only 


Nil 





indicates no change under experimental condition: 
or in some cases an imerease or decrease. 


ed (see Table 1) maintained an excess chemical examinatior. of” the gland under ‘such 
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a pet, per 
22nc day onwards >- p gureving mouses 


Lewy $98 ree ry 








30 min. 
18 weekiy applications 
of croson oil 


18 weekiy ap tications Jf 
of eroten o s Ge 













Five groups, eack of twenty to D thirty: male mi 
of a stock albino ssrain, were EE NOA as = ane i 
Table 1. E 











of this aai was quite definite. pee nee 
of tumours appeared in group 4, and very few i 
group 5, as was expected from past experiens 
Tumour incidence in groups 1 and 2 was not sig 
oo different fsom that in group 4 Ing gr 


inhibit the initiation a ireunane of akin-tämour 
formation in the məuse, but that neither has am 
effect on it when administered alone. es i 

The experiment is being repeated and sca ; 

I thank Dr. M. E. Salaman- for valuable ad 
and Drs. G. H. Bearen and E. A. Johnson for co 
structive criticism curing the preparation of this _ 
communication. The expenses of this research were > 
partly defrayed out cf a block eae from te Breet 
Empire Cancer Campaign. 












OB. J. 0. Ros 


Cancer Research Department, » 
London Hospital Mecical College, 
London, Ed. 

Feb. 9. 
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Histochemical Control in M 


Biochemical Estimation of Prostatic. | a 
Phosphatase Activity | 


BIocHEMICAL estimation of@ acid or alkaline E 
phosphatase activity of the prostdte sometimes: 








conditions can show findamental alterations in dis 
tribution of as aris mea! that fre wot reflected — 





ll Ee ie Ali Sr 
Po > 

: sy Sie . 
nT -y> * = 


Kas ee pO a 


y 


Taz a Localization of acid so gence activity in Golgi region of the epithelial cells 





>t abd -S 


j mouse prostate. 
"Ta 2) 
w- p 


mouse prostate autografts 


(4) and (5) Localization of acid phosphatase activity in dividing nuclei and nucleoli 

ted with methyl cholanthrene. 

(0 Localization of acid phosphatase in stromal phagocytes in methyoholanthrene- 
uced carcinoma of mouse prostate autografts in which glandular chara 


of resting cells in mouse prostatic autografts trea 


been lost 


(7) Alkaline phosphatase activity in basement membrane and stroma underlying 


in normal monse prostate 
(8) Partial loss of alkaline ph 
~» connective tissue associated wit 


: stroma in mouse prostate after castration or stilbcastrol implantation, 

(0) Alkaline Pema activity in basement membrane, stroma and apices of cells 
and leas inte of three weeks. 
epithelial cells in 


nse in the nuclei of autograft of mouse prostate 
“ (10) Localization of alkaline phosphatase activity in nuclei of 
autograft of mouse prostate of two months 


ig the biochemical estimations, which can therefore 
give rise to most misleading conclusions. Some ex- 
amples will illustrate this. 

(1) Acig phosphatase. In Fig. 1 (mouse prostate), 
acid phosphatase can be seen localized mainly in the 
Golgi region of the epithelial cells. After castration 
(Fig. 2) the enzyme has become localized almost 
exclusively in the nuclei, the Golgi region having 
beeome negative. Similar results can be obtained 
by the implantation of stilbcestrol, and they can be 
reversed to normal by removal of the stilbcestrol 
or lantation of testosterone into the castrated 


animal. ‘These changes, which must be of funda- 
mental signifigance ® the functioning of the prostate, 


gould ‘not be reflected at all in quantitative estima- 
tions of the acid phosphatase content of the prostate. 
A point of fundamental eimfortance which emerges 
from these histochemical observations is that *the 
Mistribution ofgacid phosphatase activity as between 
the nucleu8 and the Gd@igi region of the prostatic 


TORATE A 


Localization of acid phosphatase activity in nuclei of epithelial cells in mouse 
T te after castration and implantation of stilbæstrol. 
(8) Acid phosphatase in positive necrotic material and in nuclear membranes in 


hatase activity from normal site, and Increase in 
the sheaths of hyperplastic smooth muscle of 
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epithelial cell appears to be únder 
male 5 ! 


control of the x hormone. wed 
Furthermore, in hist ical 
preparations of some untreated sub 
cutaneous homografts, the acid 
can be seen to be, not 
in the normal epithelium but in the 
necrotic material within the lumena 
of the acini and in some connective 
tissue cells (Fig. 3). In such grafts 
which have been? treated with 
methylcholanthrene, the reaction is © 
confined to the dividing nuclei and ~ 
is absent from the cytoplasm and 
from all but the nucleoli in, the 
resting nuclei (Figs. 4and 5). Again, 
none of these changes would be 
detectable biochemically. Fig. 6 
shows a prostatic carcinoma which 
lost its glandular character afte 
serial transplantations. Biochem- 
ical determinations showed a mod- 
erate content of acid phosphatase, 
but histochemical observations 
demonstrated that enzyme activity 
was absent from the tumour cells 
and was only present in the phago- 
cytes of the stroma. ‘ | 

(2) Alkaline phosphatase. Alka- 
line phosphatase activity in the 
normal mouse prostate is largely 
restricted to the basement mem | 
brane, stroma underlying acini and 
in the endothelium of gmall hjood 
vessels. It is entirely absent from” 
the epithelium (Fig. 7). After 
castration, the reaction has largel 
disappeared from the nt 
membrane (Fig. 8), but has a = 
peared in strength in the shea 
of the hyperplastic smooth muscle 
fibres of the stroma, The reaction 
has remained in the small till 
vessels. A biochemical, est 
tion of two such prostates may 
therefore show little change i 
total alkaline phosphatase activity 
despite these fundamental changes 
of distribution. A similar discrep- 
ancy is shown by Figs. 9 and 10. 
Fig. 9 is a prostatic autograft of a 
rabbit, and the alkaline phosphatase reaction can 
be seen mainly in the basement membrane, with a 
slight reaction in the nuclei and apices of some of the 
epithelial cells; in Fig. 10, however, which is an 
autograft of a shorter time, there is a reaction in 
the nuclei but none in the basement membrane’. 

It appears, therefore, that in*expesimental work on 
the prostate gland it is highly desirable to use histo- 
chemical preparations as a control of the biochemical 
estimations if the best use is to be made of the 
experimental material. This suggestion may also 
provide interesting results in the case of some 
other organs. 


cter has 


D. BRANDES d 
G. H. BOURNE 


De ent of Histology, 
London Hospital Medical College, 
London, E.1. 

Dec. 16. 


1 See also Brandes and Bourne, Brit. J. Exp. Pathol., {35, 577 (1954)). 


ss 


“st 

































f gant analysis of mitotie crossing-over and + 
gation in Droso phila melanogaster b 
d a model for comparison when an appar ently 
rocess was observeds by Pontecorvo et al. in 
trains of Aspergillus nidulans, Aspergillus 
d Penicillium chrysogenum. The results 
in Aspergillus: nidulans have been entirely 
iy the interpretation by Stern ; that 
ossing-over occurs such that at any one 
wo of the four strands recombine and 
perces on of the centromeres is of the mitotic type*. 

urt. upport for this interpretation has now 
tained by the recovery, within a single 
d nucleus, of the reciprocal products of mitotic 
: ver. The technique used was based on 
tion between alleles making use of the well- 
ion effect? usually shown by allelic 
ginated by independent mutation 


== normal }. We have 








; for the present purpose, crossing-over 
eles is not essentially different from that 
on-allelic mutants. 

Aspergillus (1) was prepared! heterozygous 
aber. of linked markers and carrying in 
ngement the two allelic mutants ad,, 
notypes of the various haploid and 
nations of ad 1 and ad, are shown in 
. (For other markers, see ref. 5.) 

he supposed mechanism of mitotic crossing-over 
-two distinguishable types (2 and 3) 
dependent recombinants would be ex- 
ng a pieie mitotic cross-over between 
. Type 2 would result from the inclusion 
, bo e same nucleus of the reciprocal products 
ossing-over. Type 3 would result from the 
ion within the same nucleus of the chromatid 
the wild type ad alleles with the non- 
hromatid. 

diploid 1 (adenine-requiring) were 
edium lacking adenine, and adenine- 
ploids selected. These represented 










s segregat ion 
bt d 


b poa y + + bi 
+3 


rigin of recombinant nuclel. 
Morgans 


Phenotype on minimal medium 
reduced growth 

no growth 

no growth 


Distances in centi- 


reduced growth 


ss S full growta 





$ pie , é 
f Mitotic Crossing-over j 2 


Stern! 


termine the behavieur associated with stridulati om 











only about I in 17 of tested nuclei. The maj 
of the adenine-independent types were shown, 
recovery,;and out-crossing of haploids, to, have eit 
genotype 2 or 3. 

The determination of genotype with respect to a 
ad A was mada possible by the fact that ad; and 
ad, determine slightly different phenotypes. The. 
haploid double mutant ad,,ad, is phenotypically 
indistinguishable from the ad, type (that is, the most, 
extreme mutant), but can be distinguished from it — 
by out-crossing and recovering the less extreme type 
(adis). Similar results have also been obtained using 
alleles determining requirement for p-aminobenzoie - 
acid’, ee 

These results support the mechanism of mitotic. 
crossing-over and segregation as outlined above. 
Furthermore, the technique used has led to the: 
recovery of nuclei carrying two mutant alleles in thé $ 
cis arrangement. The great difficulty of succeeding 
in this with nutritional mutants of micro- ES risms 
is apparent’. 

Whether one selscts the complementary. or my 
complementary preducts of mitotic crossm 
the technique outlined above. offers an apprien 
the analysis of ha¥-tetrads. One of us (R.H 
has already used the technique for this purpose. 

This work is part of a programme of research a 
supported by a grant of the Nuffield. Foundation. h 
One of us (R. H. PF.) acknowledges a postgrad 
grant from the Department Le Be 
Industrial Research. ; 
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Vibrations of the Substrate and ‘Stridulati n 
in a Grasshopper Ene 


OBSERVATIONS made during experiments to 


in Chorthippus paradelus (Zett.) (Orthoptera, Acrid- 
idae) suggested that, in certain cases, females the 
tympanal organs of which had been. destroyed were . 
reacting to vibrations of the substrate caused by the — 
act of stridulation m hep male. Since it has been 
shown by Autrum! that Orthopteroid insects ‘possess . 
a receptor, the so- celled sub-genual organ, which is- 
sensitive to vibration, it was thought that prelim- 
inary experiments to determine whether a stridulating 
insect does produce anv measurable vibration of sho ae 
substrate would be of interest. oe 
Adult mature maes of C. parallelus were. laced : 
on hard-packed bare earth in a large metal tra ; 
mounted on thick sponge rubber. A ‘Rotbermep 
vibration pick-up, type V.P%, was suspended in _ 
sponge rubber so that its tip just touched *the soil, - 
the centre of theeinsect arena being 15 cm. from the | 
pick-up. The latter fed,into a high-gain amplifier : 
with variablé band-pass filters, the output of which — 
was displayed on one trace of a oscompe a oscitdo-. - 
scope. The other beam ef the osci loseope. WAS. sfa 


a * f e 






















Fig. 1. Vibrations of 300 c./sec. set up by insect landing after a 
jump of 12 cm. Timing wave, 50 c./sec, 


Fig. 2. Upper trace shows stridulation of male Chorthippus 
parallelus, and lower trace 500 c./sec. vibrations in substrate 
resulting from some of the sound pulses 


frém an audio-amplifier and a microphone, the latter 

being suspended over the insect arena, This arrange- 

ment permitted the direct observation and recording 

“oo aie alt and substrate vibrations produced 
it. g 

The gain necessary to detect feeble vibrations pro- 
duced high background noise ; also, experiments had 
to be done at night, when extraneous vibration was 
at minimum level. The insects, with artificial heat 
and light, stridulated normally and also moved about 
freely in the arena both by walking and jumping. 
The former movement caused no detectable vibration, 
but the latter produced well-defined vibrations the 
frequency of which was 250-300 c./sec., with a maxi- 
mum displacement of the order of 120 mu. Fig. 1 
shows an oscillograph of such vibrations, produced 
by the landing of an insect after a short jump of 
10-12 cm. length. 

Vibrations produced as a result of stridulation were 
so difficult to detect that it was at first thought that 
no measurable displacement was set up. But in a 
few cases, when the insect was within 6 cm. of the 
tip of the pick-up, definite displacements were 
observed ; and although background noise was very 
high, vibrations clearly connected with stridulation 
were recorded. The lower trace of Fig. 2 shows an 
oscillograph of such vibration, the top trace being 
the sound pattern of the stridulation, showing the 
repetitive pulses typical of the species. It will be 
seen tĦat the first few sound pulses do not appear to 
cause vibrations, although their amplitude is as high 
as the remaining pulses which do; the evidence 
available cannot explain this effect. The frequency 
of these vibrations is between 490 and 500 ¢./sec., and 
the maximum displacement represented is of the 
order of 20 my. This displacement is above the 
thresheld, at the given frequency, of the sub-genual 
organ’ of Acrididae, as reported by Autrum and 
Schneider? ; their work shows that at 400-500 c./sec. 
the organ in the hind \gg of certain Acrididae (species 
not giveyi) resp@nds to substrate vibrations of the 
order of 10 my. Thus it seems probable that some 
Acrididae can detect the presence of a stridulating 
insect a short distance borat although the range wall 
depend largely on the type of substrate and its 
attenuating tffec® on the yibratjons. 
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It must also be remembered that the stridulation 
Aoise of Acrididae contains component frequencies 
up to about 10 ke./sec., and these may “indfice high- 


* frequency vibrations in the substrate. These could 


not be getected in the present experiments as they 
are beyond the useful frequency-range of the appar- 
atus. It is interesting®*to noge, however, that it is 
at such high frequencies, according to Autrum and 
Schneider, that the sub-genual organs attain their 
maximum sensitivity; in Acrididae, for example, 
sepsitivity at 3,000 c./sec. is of the osder of 0-9 mu. 
Against this must be set the fact that high-frequency 
vibrations would be subject to great attenuation by 
the substrate and therefore might not give a large 
increase in the possible range of detection. 

Further work with more sensitive apparatus of 
wider frequency-range, with suitable precautions 
against extraneous vibration, is needed to clarify the 
possible range of communication by this method, 
and to investigate the possible existence of modes 
of vibration characteristic of particular stridulating 
insects. 

[ am indebted to Mr. Taylor-Smith, of tbe 
Department of Geophysics, Imperial College, for 
the loan of the vibration pick-up and amplifier. 

P. T. HASKELL 
Department of Zoology and Applied Entomology, 
Imperial College Field Station, 
Silwood Park, Sunninghill, Berks. 
Dec. 14. 


‘Autrum, H., Z. vergleich. Physiol., 28, 580 (1941). 
* Autrum, H., and Schneider, W., Z. vergleich. Physiol., 31, 77 (1948). 
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Plant Mitochondria and Salt Accumulation 


THE participation of a cytochrome oxidase system 
in salt respiration and salt accumulation was first 
suggested by Lundegirdh!. Robertson and Wilkins? 
presented quantitative evidence which was consistent 
with the hypothesis that the mechanism of accumula- 
tion depends on the cytochrome system. Recent 
studies have associated the cytochrome system with 
the mitochondria, and Robertson® suggested that 
mitochondria might be associated with the accumula- 
tion mechanism. Accumulation of cations in animal 
mitochondria has been demonstrated by Bartley 
and Davies‘, Macfarlane and Spencer® and Stanbury 
and Mudge*. Bartley and Davies also demonstrated 
that phosphate and organic anions were accumplated 
in mitochondria. 

Mitochondria isolated by centrifugation from carrot 
and beet tissues and transferred from ofie isotonic 
solution to another containing a different concentra- 
tion of chloride adjust themselves to a new internal 
chloride concentration with a half-time of about 
3 min. Experiments on the time of adjustment have 
been used to calculate the apparent diffusion constant 
of salt in the mitochondrial membrane, assumed to 
be 200 A. in thickness as suggested by Farrant, 
Robertson and Wilkins’. ‘The apparent diffusion 
constant is about 10-1? cm.*/sec., which is similar 
to that found in heart muscle sarcosomes prepared 
under similar conditions (K. W. Cleland, personal 
communication, 1954) and is of the order of magnitude 
expected for a lipo-protein membrane. 

The mitochondria do not reach equality of con- 
centration with the external solution, but maintain 
a higher internal concentration of both mobile cations 
and mobile anions. The results of a number of ex- 
periments have been grouped in Table 1. = 
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ria. Such an equilibrium would be accom- 
. lower internal concentration of chloride 
here were: (a) combination of either the 
cations or mobile anions so that they are 
rom solution; (b) two distinct phases, one 


mobile anions held by immobile cations ; 
anism dependent on the oxygen uptake 
the chloride against the concentration 


a and (b) carne be excluded, (c) was 
ted by comparing concentration ‘of chloride 
ined in the steady state with the oxygen 
© o the mitochondria. With no added sub- 

ör _was a positive correlation (r = 0-913, 

‘Further, by using the apparent diffusion 
eakage-rate for a given concentration 
hence the accuroulation-rate required 
tain the concentration difference can be 
id. A concentration difference of 3 m.molejl. 
ire an accumulation-rate of 4:5 x 10-° 
bloride ion/pellet of 0-14 gm./hr. The 
takes observed were of the right order 
“ma, tude to maintain this accumulation-rate if 
e anion was accumulated each time an electron 
ersed- the cytochrome system, that is, about 
10-8 gm. mol. oxygen/pellet/hr. 
she results are consistent with the hypothesis 
‘anions in the mitochondrion might be 
i by the electron carrier of respiration 
uon carrier of accumulation. The 
intact cell, capable of accumulat- 
hemselves, could act as vehicles for the 
ons from cell-surface to vacuole. 
rk was part of the joint programme of 
nof. Food Preservation, Commonwealth 
dustrial Research Organization, and 
, University of Sydney, and a fuller 
areas elsewhere’, 
oe R. N. ROBERTSON 

_ MARJORIE J. WILKINS 








Ls A. B. Horr 
Plant Physislogy. Unit, 
Division of Food Preservation and Tr ansport, 
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. the past two years that ‘ ‘some of the rats down ther 
were like bats withaut wings”, and recently two live 
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Occurrence of the Black Rat in Sewers in K 
Britain s 


Ir had been supposed for a long time that the is : 
or ‘black’ rat, Rattus rattus L., did not-occur in sewers 
in Britain. There was a record from the sewers ofo: 
Lima, Peru’, but o such records existed for the- 
United Kingdom. on 

Recently, R. rattas has been, taken alive from the > 
sewers of three localities in England. The first of | 
these was in Wandsworth Metropolitan Borough in - 
the County of Londen. Sewermen had known for- 










ship rats were caught and their identities confirmed. l 

I then suggested that the lack of records might} 
fortuitous, due mere-y to the lack of observation, and: 
that other records would be made if a definite search F 
were undertaken. Bari after d i 







ees Marion: Bor ough. 
ones have also beer found. | 

Thanks are due to the local authorities uibntipaaet 
for their co-operatioa with this Ministry’ s staff. o 


R. À, Davis 






Teban i 





Infestation Control Division, 
Ministry of Agricultwe and Fisheries, 
Hook Rise, 

Tolworth, e 

Dec. 7 


! Eskey, C. R., Epidemiolegical Study of Plague in Peru, 


x SA, y 
Pub. Health Rep., 47, 191-2207 (Nov. 18, 1932 2). S 





The Rostrum of Centrocnemis Signoret 1852 


In the classification of the group Heteroptera, the 
number of segments in the labium was formerly - 
considered to vary. Closer investigation has revealed, .. 
however, that all Heteroptera — ‘possess a labium E 
composed of four segments. E 

In the Reduviidae all genera, with one exception, 
so far as is known, have only three visible segments © 
in the labium, the first segment (or actual basal seg- i, 
ment) being very fesbly sclerotized and concealed 
within the head. The exception is the genus - 
Centroenemis  Signorat (Hemiptera-Heteroptera : ae 
Reduviidae—-Reduviinae). In this genus the basal - 
segment is relatively large, strongly sclerotized and SË 
distinct. There are tubercles on it which may — 
possibly be vestigial labial palpi. The labrum, p 
moderately long and aarrowly triangular, extends to ` 
just beyond the base of the seeond rostral segment 
Its base is almost concealed by two ôf the tubercles 
on the first rostral segment, which converge over it. 

Centrocnemis is inew@ded, at present, in the sub- 
fathily Redutiinae. In a forthcoming revision, I. 
propose to remove it and to create g new subfamidg’ 
for its reception, sinse, apart from ite distincti 


















a “London, 8. W. To ` 
ght Sensitivity of the Aquatic Flatworm 
Dendrocoelum lacteum 


E We tae measured in various parts of the spectrum 
the amounts. of radiation necessary to elicit in the 
planarian Dendrocoelum lacteum a characteristic 
_ response, namely, movement away from a source of 
ie bene In each trial, one animal was dropped into 
->a Square ‘Perspex’ tank (50 em. x 50 cm., 10 cm. 
ae deep) filled with lake water, in front of a calibrated 
source of spectral radiation placed outside the tank 
al electric’ bulb, ‘neutral’ wedges and colour 
filtert). D. lacteum, being milky-white in colour, could 
~ readily be detected with a red electric torch against 
ackground of black paper placed under the tank. 
- 3 min. the torch was switched on and it was 
whether the animal had moved at least 10 em. 
-from the light source in approximately the 
root on; If so, this was taken as a positive 
T The animal's movements were m slow 





















ri, cof tho torch. In contiol experiments in 
colour filter was ici ae eee by a piece of 


Trials were mado with a cee of animals using 
various spectral bands in the ‘visible’ range and a 
"band around 0-37, in the near ultra-violet. For 
each spectral band, that intensity at which five out 
of the seventeen experimental animals responded 
as taken as the average threshold value. The 
dividual thresholds varied considerably from one 
al to another, and the accuracy which could be 
ed. was markedly less than in the case of human 
sion, The sensitivity was a maximum in the 
ighbourhood of 0-5y ; this seems in general agree- 
it. with the maximum near 0-53u found by 
fh) ae studies made, at higher agen of the 



















) zhi alae to ihat “of ca vision in the eee 
G eves that is, an eye from which ane lens 


greater part of the light losses in the otal media 
f the human eye, the curve for D. lacteum must 
dar a general resemblance to the sensitivity curve 
of the human rod receptors. It should therefore also 
~ pesenfble the spectral absorption curve of the visual 
pigment rRodopsin ; but it must be borne in mind 
_ that there is a discrepancy between the latter curve 
and the rod sensitivity curve at the violet end of the 
spectrum’, 
Relatively to the sensitivity to 0-5lu, the 
: sitivity to radiation of about 0-372 was roughly 
a thotisand times greater in D. lacteum than in the 
normal human eye with a lens. For this wave- 
length animals responded at an illumination at 
which they were quige invisible in the experimental 
tank toethe dafk-adapted, normal, human eye. The 
e®etric lamp itself, viewed through the 0-37, filter, 
ras then barely visible—althomgh it would, of course, 
ave looked much brighter to an aphakic eye. dn 
“parts of the spectr um other than the near ultra-violet, 
ia violet and: ue? beri ental when the illumination 

















K eyes, one on each side of the heat. ` Taliaferro’s — 


D. lacteum ‘possesses two ‘mall but wellsdefined . 





experiments*® on other species of planarians showed _ 


that the reaction studied here was mediated through — 


the eyes—while also suggesting that the individual. 
sense-cells may possess a remarkable directional _ 
sensitivity. Assuming, then, that in the present case _ 
the reaction is mediated entirely through the eyes, _ 
and that the diameter of the effective pupil of the. 
eye is a circle 0-08 mm. in diameter, we calculate 
on the basis of absolute calibrations of the apparatus. 
that five out of seventeen experimental animals 
responded in one series of experiments to an errergy 
flux corresponding to about 40,000 quanta (A =` 
0-524) per eye per sec., and in another series to about- 
4,000 quanta, or 15 x 10- erg, per eye per sec, _ 
In the case of man, the minimum flux of radiation” 
which must enter the pupil of the eye for a small — 
continuous light source to be seen is of the order” 
of 750 quanta (0-5ly), or 3 x 10- erg, per sec.7.. 
Thus the organisms studied here would have : 
an absolute sensitivity close to that of the human 
eye. Artificial light-detectors of similar sensitivity 
(photo-multipliers with ancillary apparatus) might. 
weigh about a million times as much as one specimen _ 
of D. lacteum. As stated, however, this discussion- 
of absolute values rests on the assumption that the: 
reaction is mediated entirely through the eye; ex- 
periments are in preparation to verify this cada ona ; 
directly. $ 
We are greatly indebted to Mr. H. C. Gilgon, $ 
director of the Windermere Laboratory of the Fresh- 
water Biological Association, for facilities to carry 
out these experiments in his laboratory. The appar- 
atus used was acquired through the support of the — 
Nuffield Foundation and the Medical Research 
Council. One of us (F. H. C. M.) is the recipient of a- 
Nuffield Foundation Biological Scholarship. Se 
M. H. PIRENNE 
F. H. C. MARRIOTT 
Physiology Department, 
Marischal College, 
University of Aberdeen. 
! Ullyott, P., J. Ezp. Biol., 18, 252 (1936). : 
* See Denton, E. J., and Pirenne, M. H., J. Physiol., 128, 417 (1964) 5 
125, = (1954). Š 
2 Viaud, G., “Année Biologique”, 27, 365 (Paris, 1951). 
4 Walid, o s Science, 101, 653 (1645), x 
s Stiles, W, S., Trans. Opt. Couvent. W orshipful Company of Spectacle 
Makers, 97-107 (Spectacle Makers Company, London, 1948) = 
€ Taliaferro, W. H., J. Bap. Zool., 31, 
7 Walsh, J. W. T. 
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An Asymmetrical Response of Teteost 
Melanophores 


Ballowitz!, Wyman? and others ‘have. PE 
several nerve fibres innervating the individual 
melanophores of Teleosts, and it is now generally 
accepted that these nerves are of autonomie origin. 
Whether the melanophore innervation is single, in-i 
volving aggregating fibres only, or double, including 
an antagonistic set of dispersing fibres, is still a- 
matter of opinion (Parker’). | i 

As a rule, section of a few TEE Eo nerve 
fibres in a white-adapted teleost fish causes an aree 
of the related melanophores to disperse, the melanin 
granules being symmetrically distributed: in the 
melanophore processes. Each o£ the , Surrounding: 
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innervated melanophores remains symmetrically 
aggregated. In the course of numerous experiments 
on the mifnow (Phoxinus phoxinus L.), I have 


repeatedly obgprved melanophores on the border of a’ 


denervated area with processes directed towards the 
fully denervated melanophores in the dispersed state, 
and processes directed towé@rds the innervated area 
in ẹ much more aggregated state (Fig. 1). 

This asymmetrical response in Teleosts has not, to 
my knowledge, been previously reported. It is not 
peculiar to the minnow, but is easily seen, for 
example, on the borders of denervated melanophore 
areas in Gobius paganellus (Fig. 2) and Gasterosteus 
aculeatus (Fig. 3). 

Several workers have made detailed studies on 
denervated teleost melanophores (cf. Parker’), especi- 
ally in Ameiurus nebulosus, without reporting any 
marginal asymmetrical response. High magnification 
shows the response to be present in this Teleost, 
though it occurs less frequently than in the other 
Teleosts investigated. Fig. 4 shows at a the asym- 
metrical response in a large dermal melanophore and 
at b the response in two of the smaller epidermal 
melanophores of Ameiurus. 

If the nerve fibres innervating the melanophores 
are entirely aggregating, then the asymmetrical 
response takes place because those fibres innervating 
the more dispersed side of the melanophore have been 
severed, whereas those serving the more aggregated 
side continue to operate in the white-adapted fish. 
However, Parker’ believes that the teleost melano- 
phore innervation is double and that nerve section 
causes an active stimulation of the dispersing fibres 
without affecting the aggregating ones. If this is so, 
thên the asymmetrical response is caused by the 
dispersing fibres activating one part of the melano- 
phore, and aggregating fibres antagonistically acti- 
vating another part of the same melanophore. In 
either case, if the melanophore is a single effector 
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cell, the situation arises of such a cell doing one thing 
in one half and a different thing in the other. , 

Parker* has suggested that the double innervation 
of melanophores mvolves the releasegf adrenalin 
acetylcholine at she nerve-fibre endings, just as in 
other autonomically innervated effectors. If this is 
so, it seems that these neusohumours produce two 
localized effects cn the surface of the melanophore. 
It seems probable that melanophore effector cells arọ 
so comparatively arge that several nerve fibres have, 
of necessity, became the established innervation in 
evolution, to bring about a complete response. 

A more detailed account of teleost melanophore 
denervation exper-ments will be published elsewhere. 
Acknowledgments are due to Dr. E. G. Healey for 
supervision and tc the Medical Research Council for 
a research scholarship. 

E. G. Gray 
Department of Zoology, 
University Colleze of Wales, 
Aberystwyth. Dec. 4. 


* Ballowitz, E., Z. wiss. Zool., 56, 673 (1893). 

* Wyman, L, C., J. Exp. Zool., 39, 73 (1924). 

* Parker, G. H., “Animes! Colour Changes and their Neurohumours’’ 
(Camb. Univ. Press 1948). 


Influence of Dietary Antibiotic Supplements 
on the Visceral Weights of Pigs 


Gorpon! showec that a dietary antibiotic supple- 
ment of 50 parts per million of procaine penicillin 
or terramycin in the food of chicks produced a 
significant reductien in the weight of the small 
intestine. The weizhts of the liver and spleen were 
not affected. 

The present results were obtained from 75 Large 
White pigs, slaughtered at approximately 200 Ib. 
live-weight, in an aatibiotie feeding experiment. The 

pgs were arranged in fifteen pens 
of five, three pens being fed a 
besic ration, six the basic ration 
plus various doses of aureomycin 
hydrochloride, and six the basic 
racion plus various doses of procaine 
penicillin; the average amount of 
beth antibiotics was 30 parts per 
million in the food. Table 1 shows 
ths mean weights of the evacuated 
seetions of the digestive tract, liver 
ancl spleen in control, aureomycin- 
ani penicillin-fed animals. Table 2 
gives the significance levels of the 
vacious differences. 

The weights of the st8mach, 
cecum and large int@stine were 
nos significantly affected by the 
administration of either antibiotic. 
The, small intestine was signific- 
antly lighter in the aureomycin- 
fed animals, but there was only a 
slight, non-significant, reduction in 
this weight in the penicillin-fed 
animals. Aureomycin also pro- 
duced a sigguficant reduction in 
the weight of thé spleer, which 
ewas not found in the penicillfh- 
fed @nimals. The livers of the 
penicillin-fed animals were con- 
siderably heavier than those of the i 
COBtTrOlSe whereas hursomycin pro- 
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of EN were “obtained gfrorn* E — A) os 
„curves determined in. the usual i 
~ manner ona ‘Langmuir-Adam Sur- 
‘face bilance: The pH of the sub- 
strate was adjusted by the addition 
of hydrochloric acid or ammonium: 
hydroxide, and no attempt was. 
made to keep the ionit strength con- 
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lw reiht of. the organs considered was 
y greater in the penicillin-fed animals than 
3 fed with aureomycin. This may partially 

the- significantly greater dressed-carcass 
(allowing for live weight) of the aureomycin- 
ompared with the penicillin-fed animals, 
and two other experiments by Harrington 








erin ing: affects of aureomycin and penicillin 
hts of the small intestine, liver and spleen 
their modes of action may be different ; 

gical examination of the livers and spleens has, 
r, not revealed any consistent changes to 
ich the variations in weight of these organs could 
e attributed. 
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-variation of the (x — A) curves over the whole of: 
the pH range. 









surface before they were compressed. 
On the purest water, there was no significant 


Thus g, remains constant, as seen. in 
curve 1 (Fig. 1). The water used in this experiment. 
was derived from a very soft tap water (Melbourne > 
city supply) by distillation in a tin-lined still and — 
then in an all-‘Pyrex’ still. The latter consisted of a — 


3-litre boiling flask surmounted by a splash head 


connected to a vertical water condenser: by: Jan 
almost horizontal air condenser 22 cm. long. The 
outlet from the splash head was at least 45 em. > 
above the level of the water in the boiling flask. | 
The electrical conductivity of the purified waver was ` 
1x10 Q7 em. A 
Curves H, IIL and IV were obtained: a the aA 
successive distillates from a typical hgrd wager — 
obtained from a limestone quarry near Geelong ` 
(V ictoria). The distillations were carried out- car : 
fully in a ‘Pyrex’ still of the same design and di 
sions as that used for the second: distillation of 
Melbourne water. a 
M/2,000 calcium chloride solution. - ‘Curves H 
show a decrease in gẹ, with increase of pH. Previow 
work has shown that with M /2,000 calcium ion solu 
tions the depression in c, at pH 6 is caused by the 
formation of calcium stearate (unpublished results). 
The results immediately suggest that the behaviour of =: 
films on the once-distilled hard water (curve II) is 
caused by alkaline earth impurities in the water. 
The total calcium content of the Geelong and Mel- 
bourne water sources is reported to be 68 and 2 parts 
per million respectively®, the latter value ‚bem 
particularly low for a city water supply. 
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Fig. 1. Effect of the purity of water on AAT of stearic 
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Fig. 2. Dependence of surface potential on pH for compressed 


monolayers of stearic acid on pure water and on a dilute solution 
of calcium chloride 


The increase in purity produced by successive 
distillations of the hard water is seen from the way 
in which curves III and IV approach curve I. How- 
ever, even after the third distillation, sufficient 
calcium is still present to cause a slight depression in 
o, at high pH. values. 

Surface potential measurements, made with a 
radioactive electrode under the same conditions as 
the (x — A) curves, gave the results presented in 
Hig. 2. The values of AV are the potentials, vo 
loger dewendent upon pressure, obtained when the 

is compressed to an area/molecule less than op. 
The films behaved reversibly, and the measurements 
were reproducible to within about 10 mV. With 
the purest water, AV decreases apparently linearly 
from + 400 mV. at pH 2 to + 170 mV. at pH 10. 
With a very dilute solution of calcium chloride, AV 
drops suddenly at pH 7 to a slightly negative value 
at pH 9 (curve II, Fig. 2). This curve is strikingly 
similar to previously published (AV — pH) curves' 
in which the sudden drop in AV has been ascribed 
to ionization. This similarity suggests that unsus- 
pected impurities reacting with the acid to form a 
soap are also responsible for the more negative 
potentials observed by other workers at high pH 


values. These workers, however, used buffered solu-, 


tions of much greater ionic strength than those used 
in our own experiments. 

The resylts show that of itself ionization in the 
monolayer has no appreciable effect on the (n — A) 
characteristics of stearic acid, and a much smaller 
effect on the surface potential than previously supposed. 
It is also demonstrated that if a hard water is to be 
purified by distillation, the process must be carried 
out carefully and fepeatedly before the effects of 
dissolved impurities on the properties of acid mono- 
layers can be eliminated. 

J. V. SANDERS 
J. A. SPINE 
Division of Tribophysics, 

Commonwealth Scientific and 

Industrial Research Organization, 

University of Melbourne. Dec. 20. 

1 Lyons, C. G., and Rideal, B. K., Proc. Roy. Soc., A, 124, 823 (1929), 
® Marsden, J., and Schulman, J. H., Trang. Farad. Soc., 34, 748 (1938), 
3 Sasaki, T., and Matuura, R., Bull. Chem. Soc. Japan, 24, 274 (1951). 


4 Schulman, J.H. ` and Hughes, A. H., Proc. Roy. Soc., A, 188, 436 (1932). 
lazer, ao and Dogan, M. Z., Trans. Farad. Soc., 49, 448 (1953). 


5 Anderson, y, G., J. and Proc. Aust. Chem. Inst., 7, 187 (1940). 
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_ Proton Magnetic Resonance Spectra of 
Coals _ 


Prorén magnetic resonance spgctra can gère” 
information about the arrangement of the hydrogen 
atoms in a solid-. Preliminary measurements have 
been* made which suggest that this method may 
provide useful incormation about the distribution of 
hydrogen atoms in coal. 

Samples were prepared from hand-selected lumps 
of bright coals containing more than 50 per cent 
vitrain. The samples were ground into cylinders of 
6-25 mm. diameter x 3 om. long, the axis of the 
cylinder lying in the bedding plane. Part of the 
inherent moisture content of the samples was re- 
moved by heatinz them to 80° C. under a pressure 
of 0-2 mm. of mercury for 4 hr. The samples were 
then sealed into glass tubes to prevent resorption 
of moisture. Nuelear resonance measurements were 
made at 90° K. using the apparatus described by 
Richards and Sm.th*® and by Pratt and Richards’. 

The second moments ôf the proton resonance 
absorption lmes vere obtained for three samples and 
are given in Tabb 1, together with the constitution 
of the coals. A slight anisotropy of line shape with 
orientation of the sample in the magnetic field whs 
observed with the Liandebie, but not with the other 
coals. 


Table 1 


N.C.B. Percentage constitution 
Code | Moisture | Carbon | Hydro- 
No, gen 


; Second 
Coal Ash | moment 
(gauss)? 


92 8 


83 1 
79 2 


1008 1-5 


602 3-2 
802 4-8 


Llandebie 
Monk 


Bretton 
Langwith 





One interpretation of the variation in second 
moment would be in terms of a variation in the ratio 
of the number of kydrogen atoms present in saturated 
hydrocarbon chains or rings to the number of hydro- 
gen atoms attached to aromatic or graphitic struc- 
tures. Proton resonance spectra of aromatic hydro- 
carbons have second moments* of about 10 gauss? 
and aliphatic hydzocarbons give spectra with second 
moments’ of about 26 gauss’. On this interpretation 
the relative propartion of aliphatic protons increases 
as the carbon cortent of the coal decreases. X-ray 
diffraction invest:gations® on coal samples suggest 
that the graphitic or aromatic structure increases 
with increasing renk. 

One of us (P. C N.) wishes to thank the Director- 
General of Research, National Coal Board, for per- 
mission to publisn this communication; the views 
expressed are not necessarily those of the Beard. 


P. C. Newman 
Central Research Establishment I, 


National Ccal Board, 
Stoke Orchard, ‘Glos. 


L. PRATT 
R. E. Rroagarps 
Physical Chemicel Laboratories, , 
Oxford. 
Feb. 8. 
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Excitation Processes and the Theory 
` of the. Arc Discharge 


No satisfact8ry theory exists to account for the 
current transfer at the cathode of an arc the cathode 
material of which has & low boiling point, such as 
mercury or copper. Whereas thermionic emission can 
account for the mechanism of arcs with cathodes of 
high boiling pomt, such as carbon and tungsten, this 
seems highly improbable for substances which boil 
far below their emitting temperature. Field emission 
of electrons', current transfer by positive ions only®, 
and other suggestions? have been made; but they 
cannot account for both the observed high current 
densities of order 10*A./cm.? and the low cathode 
fall, which can be smaller than the ionization 
potential of the cathode material’. 

A new theory is proposed in which electrons are 
released from the cathode by excited atoms the 
potential energy of which exceeds the work function. 
The intensely luminous ‘cathode spot’ suggests that, 
immediately above the current-carrying area of the 
cathode, there is a region of excited metal vapour 
the density of which is many orders of magnitude 
greater than elsewhere in the arc. ‘There is a net 
flow of neutral atoms through this region which can 
be regarded as the difference between the gross 
cathode evaporation and the return of atoms to the 
cathode by back-scattering. Most of the returning 
atoms will be excited, but because of the short distance 
they have to travel they will reach the cathode 
surface before they have time to radiate. Con- 
sequently they will behave lke metastable atoms, 
which are known to cause emission of electrons with 
a very high yield®. The emitted electrons gam energy 
in the cathode fall, which is so small that they can 
only produce excitation of the vapour and then 
carry the arc current into the adjoining positive 
column., Ionization ın the vapour will occur by 
collisions between excited atoms. The positive ion 
current to the cathode need only be sufficient to 
provide the space charge for the cathode fall and 
supply energy for evaporation. The presence of a 
foreign gas should not affect appreciably this cathode 
mechanism. 

Known measurements? on a mercury are give & 
rate of evaporation of 3 x 10-3 gm./coulomb; for a 
current density of 10° amp./cm.?, this is equivalent to 
1074 atoms/cm.? and sec. The gross evaporation and 
hence back-scattering may be at least an order of 
magnitude greater, namely, 1075 atoms/cm.? and sec. 
Ifanost of the latter are excited, such a flow should 
be ample to release 10° amp./cm." of electrons from 
the cathode. 

The cathode fall can be estumated from a balance 
of the rates of production and loss of excited states 
m the cathode spot. The losses include radiation, 
ionization, diffusion towards the positive column 
and, most of all, back-diffusién to the cathode. If 
the latter accounts for at least half the total loss, 
then. the cathode fall would be less than twice the 
principal excitation potential of the cathode vapour. 
For mercury this excitation potential is 4-9 V., and 
thus the cathode fall should be rather less than 10 V., 
as observed. » . 

elhe proposed model is in accord with a previous 
theory of the retrograde motign of*cathode spots in 
transverse magnetic fields& in additign, it is pro- 
posed. that the high current density in arc spots 1s 
dfe to the self-neagnetic field operating in the ionized 
vapour. A ‘detailed treafment’ of the contraction 
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d the emission processes will appear in the near 
future. : oe 

This communication is published by permission of 
the Director of the Electrical Researeh Association. 

+ A. E. ROBSON 
R A. von ENGEL 
Clarendon Laboratory, 2 l 
Oxford. Feb. 9. 
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Optical Aspherizing by Vacuum 
Evaporation 


J. Strong and E. Gaviola! described the preparation 
of optical aspherics by vacuum evaporation. They 
used layers of aluminium to parabolize mirrors, but 
found that with thickness greater than 5A the coat- 
ing began to show a bloom and scatter light. Appar- 
atus for the production of refractmg elements by this 
method was described by L. G. Schulz?; Schulz used 
lithium fluoride and was able to produce aspheric 
films giving a retardation [ {n — 1j] of up to 2-52. 
At that thickness the films began to pe off. Fhe 
retardation could be doubled by covering the lithium 
fluoride film with a layer of collodion and evaporating 
on to this another layer of lithium fluoride. 

We have now prepared zine sulphide films giving 
retardations up to 30-404 mercury green light, the 
upper limit of thickness not having yet been reached. 
The films did not show any signs of weathering or 
instability over periods of one to two months. Longer- 
term experiments are in progress. There was also no 
change in optical thickness. 

Using ordinary quality zine sulphide containing 
appreciable impurities (including more than 1 per 
cent silicon), the films are yellowish when viewed 
by transmission; but a layer giving about 30A re- 
tardation would transmit about 85 per cent of the 
light ın the 5000-7000 A. region incident upon it, 
allowing for surface reflexion losses. Films made 
from a much purer sample of zinc sulphide are less 
coloured. This material is being investigated further. 

The reflexion losses at the zinc sulphide — air and 
zine sulphide — glass interfaces are considerable, but 
they can, be reduced by using anti-reflexion coatings. 
Two-layer coatings for each mterface were computed 
using zinc sulphide and magnesiun? fluoride, and 
were found to work well in practice. 

The present apparatus is similar m principle to 
that of Schulz. The distance between the boat and 
the plate or lens on to which the film is evaporated 
is about 11 in. Glass plates of diameters up to 4 in. 
can be accommodated at present. The boat can be 
recharged several times, so that a film of retardation 
up to 10) can be deposited without breaking the 
vacuum, 

The films produced show very good revolution 
symmetry. In a typical case, at a point of 252 
retardation which lay on & circle of diameter 8 cw., 
the eccentricity was 0:05) retardation. The direc- 
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tional dependence of the Tate of evaporation of the 
source was found to be reproducible to 1 part in 1,000.° 


The first aftempt at ‘cutting a template to give a > 


certain aspherigation yielded a film in which the 
-maximum departure from the desired retardation 
was 0°34. The maximum retardation of this film 
was 62. This error, which *depends a lot on the 
type of aspherizing required, could be eliminated by 
suitable adjustments of the template shape. It was 
found that if the template was removed and then 
' replaced again, the resultant aspherizing could vary 
by 5 parts in 1,000. This could be remedied by a 
~ better mounting arrangement for the template. 
It is hoped to publish a more detailed description 
of this work elsewhere. 
. J. A. DOBROWOLSKI 
W. WEINSTELY 
Technical Optics Section, 
_ Imperial College of Science and Technology, 
London, 8.W.7. 
; . Oct. 11. 
1 J. Opt. Soc. Amer., 28, 153 (1936). 
* J. Opt. Soc. Amer., 38, 432 (1948). 


The Yellow Emission Line of the Solar 
Corona 


I~ 1942, Edléni identified twenty-three emission 
lines in the solar corona. One of the two doubtful 
identifications in the list, that of the yellow line 
A 5694 with the transition 2p? *P,., in Ca XV, 
presents an especially interesting problem, because 
the ionization energy of Ca XV (814 eV.) exceeds 
thae of every ion known to produce coronal lines. 

-If Edlén’s identification were to prove correct, it 
would provide an important clue to the mystery of 
coronal excitation. 

In 1947, Waldmeier* discovered a companion line 
at 4 5445, which he later? attributed to the transition 
2p? §P,., in Ca XV. Edlén had pointed out earlier 
that a companion. line ought to appear in the visible 
spectrum, and its discovery supported his origmal 
identification. 

Shklovsky*® showed, crib hade that the Poa 
ratio measured by Waldmeier, T(5694)/I (5445) = 
could not be explained by any known me 
for exciting the levels in Ca XV. A thorough semi- 
theorétical analysis by Garstang’ of the ground con- 
figuration in the long isoelectronic sequence headed 
by CTI cast further doubt on the identifications. 
Garstang’s predicted wave-lengths, 5380 A. for the 
transition 2 —> 1 and 5480 A. for the transition 1 + 0, 
did not differ greatly from the observed wave- 
lengths ; but the internal consistency of the analysis 
seemed to exclude an error of more than 50 A. in 
either of the predicted wave-lengths. 

Recently, two new pieces of evidence have come 
to light. Fron» meaburemenis of line-widths, Mme. 
Pecker, Billings and Roberts’ derived an atomic weight 
of 40 + 2 for the ion producing the yellow line. 
They also discovered that Waldmeier’s line, 4 5446, is 
blended with a Fraunhofer (absorption) line. By 
correcting for this effect, they were able to reduce 
the intensity ratio from 6 to 1-6, which is in satis- 
factory agreement with Shklovsky’ s theory. 

Although the results obtamed by Mme. Pecker, 
Billings and Roberts do not actually contradict 
Garatang’s conclusion, they do raise the question 
whether the small discrepancies between the pre- 
dicted and the observed wave-lengths may not be 
due to some imperfection in the underlying theory. 
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I have recently completed a calculation. _ which — 
suggests that in fact they are. 
The chief defect of he theory used by ginig n 
is its approximate treatment of configuration mixing. 
The theory takes account of some of the effects of 


- configuration mixing, but neglects others which are 


significant when the spin-deperftient mteractions com- 
pete seriously with the electrostatic interactions, as 
in Ca XV. For example, consider the electrostatic 
coupling between the levels of two *P terms, the 
upper one inverted. as in the accompanying diagram. 
Configuration mixing ‘depresses the unperturbed 
levels of the lower term. On the approximate theory 
used by Garstang, the three displacements are equal. 

Consequently, the spacing of the perturbed Jevels is: 
the same as the spacing of the unperturbed levels. 
In reality, the three displacements are unequal, 
being inversely pro ortional (roughly) to the intervals 
between correspording unperturbed levels in the 
two terms. 





Fig. 1. Levels of two coupled *P terms, the upper one inverted. 

The solid horizontal ines are the unperturbed levels. Levels 

connected by the vertical lines repel each other; the displacements 

being roughly proporsional to the reoi rocals of the intervals 

between. correspon ing levels in the two terms. The broken lines 
e the perturbed levels 


A theoretical arzument shows that in Ca XV the 
ground configuration. (1s?) (2s?) (2p*) interacts weakly 
with all the higher-lying configurations except (1s?) 
(2p*). We may therefore identify the energy-levels 
of the ground configuration with the smallest five 
eigen-values of a tanth-order matrix the elements pf 
which connect the levels of {1s*) (28?) (2p?) and (1s) 
(2p*). This matrix, which reduces to a pair of fgurth- 
order matrices and a second-order matrig, involves 
nine undeterminec. parameters. One of these is a 
trivial additive constant to the energy-levels ; three 
can be eliminated by a simple theoretical argument ; 
and I have evaluated two more by extrapolation 
along the isoelectronic sequence. In addition, I have 
taken over all Garstang’s extrapolated parameters, 
and these complete the list. Thus the present calcula- 
tion differs from Garstang’s only in the underlying 
theory, and not in the choice of parameters. 

The results of the calculation gre: E(P) — 
E(P.) = 5650 A., as ep tae with 5694 A’ for the 
yellow line; arfi ECP.) — EOP) = 5456 A. as 
compared with 5445 A. foreWaldmeier’s line. In view 
of ‘the approximate character of the calculations, the 


agreement is satis-actory, and tends to confirm = a 


identifications of Edlétn afd Waldmeier? 


+ 


te 
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A detailed account of this work will appear in the 
aai N otices of ae Royal Astronomical Society.. 
Davin LLAYZER 
™ Harvard College Observatory, 
Cambridge, Mass. 
Nov. 29. š 
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Conductivity induced in Mica by X-Rays 


ALTHOUGH mica is not recognized as one of the 
highly insulating materials (its specific volume 
conductivity is quoted in standard reference books 
as between 10-1 and 10-1’ ohm-cm.—} at 20° C.), its 
behaviour under X-irradiation is of interest in com- 
parison with the organic plastic insulating materials 
which we have studied. 

The experiments on mica were made with sheets 
0-15 mm. thick, using the d.c. amplifier technique 
which we have previously described?. Mica shows 
relatively low values of induced conductivity, of the 
same order as those in polymethyl methacrylate and 
amber. The conductivity in mica is not greatly 
dependent on temperature, and in this respect also 
it ıs similar to ‘Perspex’ and amber. The equilibrium 
induced conductivity is almost linear with dose-rate, 
and the recovery after irradiation is rapid. These 
characteristics lead us to place mica in Class 1 of 
the insulators we have studied’, together with 
plasticized “Perspex’ and amber. (Class 2 includes 
polystyrene, polytetrafluoroethylene, and unplastic- 
ized ‘Perspex’.) 

Dose-rate dependence. In the relationship between 
equilibrium induced current iş and dose-rate Fè, 


is & RA, (1) 


we find A = 0:95 + 0-05 for mica over the range 
R = 2-64 r./min. and between — 20° and 100°C. 
This value does not exclude’ the possibility of A being 
exactly 1; but it is likely that several of the materials 
generally believed to have A = 1 do in fact have 
values of A slightly less than unity ; recent measure- 
ments have indeed shown this to be so for red 
‘Perspex’. Physically, this deviation from unity 
méans that the distribution of traps in depth (energy) 
is correspondingly non-uniform, with a greater num- 
ber of shallow traps’. Accurate values of A are diffi- 
cult to détermine for mica, due to the large static 
conductivity. There is no doubt, however, that mica 
is among those materials with A closest to unity, and 
therefore on the basis of an electron-trapping model? 
the distribution of traps is likely to be comparatively 
uniform. 

Dependence on temperature. Fig. 1 shows the graphs 
of log (conductivity) of mica plotted against the 
reciprocal of absolute temperature. The resulting 
straight lines are of gope proportional to the activa- 
tion energy, atcording to the general formula, 


o = 6, exp (J IET). (2) 
In the case of static conductivity (that is, with no 
igcident radiation), W = 0:45 eV. This is a con- 
siderably ldsver* value then those obtained for the 
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plastic insulators studied (1-1-1-5 eV.), and to some 
extent correlates with the relatively high static 
conductivity of the mica. 

For the equilibrium induced conductivity (Fig. 1b) 
at R = 7 r./min., the slope corresponds to W = 0:18 
eV. The current therefore increases by a factor of 
about 10 between 0° and 100°C. If we assume a 
slightly non-uniform distribution of traps correspond- 
ing to A = 0-95, the theoretical increase is by a 


factor of 30. (If A = 1, the increase would be very 
small indeed.) The agreement with this model is 
reasonable. 


Since the induced current in mica is seen as & small 
increase above the ‘dark current’, accuréte measure- 
ment was achieved at the low dose-rates only by 
cooling the vacuum chamber and the sample to 
about — 20°C. by means of solid carbon dioxide. 
The dark current was thereby reduced by a much 
greater factor than the induced current, and the value 
of 2, could be determined. 

Decay of induced current. The induced current 
falls rapidly at the end of irradiation to less than one- 
tenth of the equilibrium value. We were not able to 
determine whether there was any subsequent longer- 
term decay of residual current, as the recovery 
appeared to be complete within a few seconds. 

Comparison with other results. Coleman (private 
communication, 1954) has reported a value of A 
equal to 1, and the actual values of induced con- 
ductivity measured by him‘ accord well with those 
given above. He finds an activation energy of 
zero for induced conductivity, which 19 in general 
accordance with our low value. The cause of this 
difference may lie in different degrees of impurity 
in the mica; but it is probably significant that the 
values of activation energy of insulators measured 
by different observers, or by. the ,same observers 
on different samples of a given material, are not 
in such good agreement as are the values of A. 


J. FE. FOWLER 
' F. T. FARMER 
Radiotherapy Department, 
Royal Victoria Infirmary, 
Newcastle upon Tyne 1. 
Jan. 4. 
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~” FORTHCOMING EVENTS 


(Meetitigs marked with an‘asterisk * are open to the public) 


oe e Tuesday, April 12 


INSTITUTION OF THE RUBBER INDUSTRY (at the’ Royal Mcicty of 
Tropical Medicine and Hygiene, 26 Portland Place, London, W.1), 
at 6.30 p.m.—Annual General plectinge 


Wednesday, April 13 


INStTrruThn OF PETROLEUM (at 26 Portland Place, London, W.1), 
at 5.30 p.m.»—Mr. J. W. Platt: “The OL Industry—Its Place in the 
-World and Its Future’.* 


BRITISH, INSTITUTION OF RADIO ENGINEERS (at the London School 
of Hygiene and Tropical Medicine, Keppel Street, Gower Street, 
London, W.C,1), at 6.80 p.m.——-Discussion meeting on “The B.B.C. 
V.H.F. F.M. Sound Broadcasting Service”. 


Thursday, April 14 


PHysicaL SOCIETY, Low TEMPERATURE GROUP (in the Science 
Museum Lecture Theatre, Exhibition Road, London, 8.W.7), at 
4.30 p.m.—Dr. L. C. Jackson and Dr. E. Mendoza: ‘Problems in 
the Storage and Transport of Liquid Hydrogen and Helium”. 


AsSLIB (at the Royal Society of Arts, 8 John Adam Street, Adelphi, 
London, 2 at 6 p.m.—Mr, O, H. Gibbs-Smith: “Classification 
and Storage o Pictorial Material”, 


INSTITUTE OF METALS, LONDON Looa® SHOTION (at 4 Grosvenor 
Gardens, London, S.W.1), at 6 p.m.—Annual General Meeting, 
followed by a Discussion on “Recent Developments in Special 
Machining Techniques”, 


Thursday, April 14—Friday, April 15 


INSTITUTE OF PHYSICS, EDUCATION GROUP (at 47 Belgrave Square, 
“London, 8.W.1), at 10 a.m. daily-—Annual Conference, 


Thursday, April 14—-Sunday, April I7 


SOUTH-EASTERN UNION OF ŞOLENTIETO Sooreties (at Folkestone)— 
Sixtieth Annual Congress. 


Thursday, April 14—-Monday, April 18 


BRITISH PSYCHOLOGICAL Soomry (at the University, Durham).— 
Annual Conference. ‘i 


Saturday, April 1% 
_ At 9.80 a.m.—Annual General Meeting. 


Friday, April [5 


INSTITUTE OF METALS, OXFORD LooaL SEOTION (in collaboration 
avith the METAL Puysics COMMITTEB, in the Lecture Theatre of the 
Marendon Laboratory, Parks Road, Oxford), at 11 a.m.—ZInformal 
Wiscussion on “Fatigue”; 2.30 p.m.—Brain’s Trust Session.* 


INSTITUTH OF NAVIGATION (at the Royal Geographical Society, 
Kensington Gore, London, 8.W.7), at 5 A UOA or E. M. 
enton, D.9.C., R.N.: “A Voyage Through the North-West Passage”, 


INSTITUTION OF MECHANIOAL ENGINEERS (at 1 Birdcage Walk, 
“Westminster, London, §.W.1), at 6.30 £.m.—Dr. J. S. Halliday: 
‘Surface Examination by Reflection Electron Microscopy”. 


Friday, Aprii 15—-Saturday, April 16 


BIooHeMICAL Soormry (joint meeting with the ASSOOIATION oF 
SLINIOAL BroonEMIsts, in the Department of Biochemistry, The 
Jniversity, Liverpool}, af 11 a,m.-—Seientific Papers. 


APPOINTMENTS VACANT 


APPLICATIONS “are invited for the following appointments on or 
eefore the dates mentioned - . 

DEPARTMENTAL LEOPURER (with opera qualifications in mathe- 
rafics and experience of school-teaching) IN TEE UNIVERSITY DE- 
*ARTMENT OF EDUOATION—The Secretary of the University Depart- 
rent of Education, 17 Brookside, Cambridge (April 15). 

LECTURBR IN THE DEPARTMENT OF BACTERIOLOGY—-The Registrar, 
"he University, Liverpool (api 15). 

LECTURER or SENIOR LECT R IN MATHEMATICS, and LECTURERS 
r SENIOR LECTURERS (2) IN PHysios and MEOHANTOS, at Britannia 

.N. College, Dartmouth—The Secretary, Civil Service Commission, 

Burlington Gardens, London, W.1, quoting 4443/55 (April 15). 

ASSISTANTS IN MATHEMATIOS—-Secretary of University Court, The 
Jniversity, Glasgow (April 16). : 

LEOTURER (with a university a in pharmacology, or a degree 
a physiology or pharmacy, with additional special training m 
harmacology) IN PHYSIOLOGY AND PHARMACGOLOGY—~The Clerk and 
‘reasurer, Dundee Technical College, 40 Bell Street, Dundes (April 16). 

SENIOR ASSISTANT PHYSICIST (with an honours degree in physics 
nd previous experience in hospital physics) IN THE RADIOTHERAPY 
nd X-RAY DIAGNOSTIO DEPARTMENTS—Tne Personnel Officer, St. 
‘homas’s Hospital, London, 8.6.1 (April 16). 

UNIVERSITY LECIURER IN THR DEPARTMENT OF GEOLOGY— 
ppointments Committee of the Faculty of Geography and Geology, 
eepartment of Geography, Cambridge (April 18). 

INSPECTOR (with a university degree in chemistry, and mem- 
eer of the Institute of Sewage Purification}, within the area of the 
‘orth “River Purification Board--The Clerk to the Board, Forth 
Aver Purification’ Board, County Offices, Viewforth, Stirling (Aprii 20). 
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TECHNICAL ASSISTANT Cemale) (preferably with experience of radio- 
7 ical and experimental research 
work and treatments using radioactive isotopes—Bhe Secretary, 
_ Mount vere Hospital, Northwood, Middlesex*(April 22). 

CHAIR OF INORGANIO CHEMISTRY, tenable at the Imperial College 
of Science and Technology, London, 8.W.7—-The A®ademic Registrar, 
University of London, Senate House, London, W.C.1 (April 28). 

ASSISTANT LECTURER IN BACTERIOLOGY, and an ASSISTANT 
LECTURER IN MATHEMATICS—The Registrar, University College of 
South Wales and Monmocthshire, Cathags Park, Cardiff (April 39). 

ASSISTANT LECTURER (with special qualifications in organic chem- 
nee es cease Registrar, The University, Manchester 13 

ASSISTANT LEOTURER (vith a good honours degree, and preferably 
with a knowledge of Greek and German) IN PHILOsOoPHY—The 
Registrar, King’s College, Strand, London 0.2 (April 30). 

HAIR OF MEOHANIOAL INGINEERING—The Registrar, The Univer- 
sity, Sheffield 10 (April 30). 

CHAIR OF PHYSICAL METALLURGY—The Registrar, University 
College, Singleton Park, Swansea (April 30). - . 

LEOrURER IN ORGANIG CHWIISTRY at the University of Sydney, 
Australia—The Secretary, Association of Universities of the British 
rene ema 86 Gorcon Square, London, W.C.1 (Australia, 

Vzorom (with a good honours aoisi in biochemistry or organic 
chemistry (natural prodtcts)) IN Broonmmrsrry-—The Registrar, 
King’s College, Strand, London, W.C.2 (May 9). 

TECHNIOAL OFFICER (pzint chemist) (with at least a recognized 
B.Sc. degree in chemistry or physics or an equivalent qualification 
and a thorough knowledga of paint raw materials, paints and the 
testing and manufacture o? Pany; for duties which include the pre- 
paration of specifications ard the testing of paints and patat materials 
—The Secretary, South African Bureau of Standards, Private Bag, 191, 
Pretoria, South Africa (Jume 15). 

AGRICULTURAL OFFIOER (Tobacco) (with a university degree m 
agriculture or a related subzect, and a knowledge of field experimenta- 
tion, and practical experierce of the cultivation of tobacco, fastnotok 
flue-cured tobacco) in H.M. Oversea Civil Service, Uganda, to mak 
a survey of tobacco potentzalities in Uganda, and to be in charge of 
all investigational work on this crop—Director of Recruitment, 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
8.W.1, quoting BCD.63/9/C1. 

CHAIR OF PHysIcSs, and CHAIR OF GENERAL CHEMISTRY, at the 
Royal College of Medicine Baghdad, Iraq—The Director, Personnel 
Department, The British (Suncil, 65 Davies Street London, W.1. 

EXPERIMENTAL OFFICER ‘with at least higher school certificate in 
science subjects or general sertificate of education ‘advanced’ in two 
scienco subjects or equivalent qualifications, or preferably with higher 
qualifications in metallurgy, physics or chemistry), to do fundamental 
research and development work on the metallurgy of plutonium-—~ 
The Establishment Officer, Cnited Kingdom Atomic Energy Authority, 
Atomic Energy Research Establishment, Harwell, Didcot, Berks, 
quoting 2/103/260. 

FISHERIES OFFICER (with. a university degree in a natural science 
and an interest in natural history) in the Gold Coast Local Civil 
Service, to assist in the development of marine and freshwater fisheries, 
and to investigate scientific and technical problems relating to the 
fishing industry—The Director of Recrmtment, Colonial Office, 
BoD eats oe Great Smith Street, London, 8.W.1, quoting 

GRADUATE PHYSICIST or KUEL TECHNOLOGIST (with ability to apply 
mathematics to problems o= open hearth furnace operation), in the 
laboratories of the Steelmaking Division, British Iron and Steel 
Research Association, Sheffteld—The Personnel Officer, British Iron 
and Steel Research Associaton, 11 Park Lane, London, W.1, quoting 
“Steelmaking” 

. HEAD OF THE DEPARTMENT OF CHEMISTRY (Including colour chem- 
istry and dyeing}—The Principal, Technical College, Queen Street 
South, Huddersfield. 

LECTURERS {with a degres or H.N.C. in electrical engimeering or 
physics, and preferably with teaching experience, and a knowledge 
of R.F. damen and transmission pulse technique, optics, 
audio frequency engineering or acoustics), in the B.B.C. Engineering 
Training Department, Eves , to train staff varying from operator to 
graduate—Engineermng Hstanlishment Officer, Broadcasting House, 
London, W.1, quoting EX.28N. 

PRINGIPAL SOIENTIFIO OEFIOER or SENIOR SOIENTIFIC OFFICER 
(with a first- or second-class ‘honours degree in chemical engineerin 
and experience of research fn that fleld, or in chemistry, and pos 

erience either as a physical chemist in the chemical 
engineering eld or as a research chemical engineer), to lead a team 
concerned with developing special equipment from fundamental 
studies of a physico-chemical nature, including hydrodyaamical and 
fluid pumping problems, electrochemistry of solutions, chemical 
kinetics and phase equilibria~-The Senior Recruitment Officer, Atomic 
eae Pria Establishment, Aldermaston, Berks, quoting 

PRINGIPAL SOMNTIEIO OFFIQER or SENIOR SOIENTIFIO OFFICER 
(with a frst- or second-class ronours degree in chemistry or chemical 
engineering, and many yeare experience, preferably of work in the 
fields of casting, pelleting of powder, sintering or slurry pouring), 
to lead a section consisting of Chemists and Chemical Engineers garry- 
ing out development work In a new field of Inorganic materials 
technology, the aim of which is to find the best means of m&king 
components from reactive chemicals (Ref. 672/WGH/34); and a 
SENIOR SOTENTIFIO OFFIOER (with a first- or second-class honours 
degree in chemical engineering or CorporategMember of the Institution 
of Chemical Engineers, or eqrivalent qualificationssand several years 
research or development exp iene in chemical engineering) to be 
responsible for the initig] ign of a special prototype plant fom 
manufacture of an organic chemical, and development into works 
scale production units (Ref. 573/W@H/34)—The Senior Recruitment 
Officer, Atomic Weapons Jesearch Establishment, Aldermaston, 
Berks, quoting appropriate Ref. No. , 


PROFESSOR and an ASSISTANT PROFESSOR or RENIE LECTURER? el 


specializing in taxonomy or epology-¢-The Dean, College of Arts and 
Sciences, Baghdad, Iraq. ý s 
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SOIBNTIFIO.ASSISTANT (with a knowledge of at least two European 
languages and traming or experience in agricultural (especially soil; 
science), for work involving abstracting and indexing——-The Diréctor, 
Rothamsted Experimental Station, Harpenden, Herts. 

~ ŠSOIENTIFIO OFFICERS (with a first- or second-class Honours degree’ 
in chemistry or d&emical engineerme) for (a) to study compatibility 
of liquid metals with reactive chemical compounds at high tempera- 
tures, and materials of construction for chemical plant, and to study 
protective coatings for such reactive compounds; (b) to study 
rheological properties of slurries, high temperature metals, etc., and 
the relationship between the properties and chemical and physical 
constitution ; and (c) to carry out work concerned with 
facture of large components from reactive chemicals by such techniques 
as pressing, casting, pouring, etce.—Senior Recruitment Officer, Atomic 
OE esearo Establishment, Aldermaston, Berks, quoting 

SENIOR EXPSRIMENTAL OFFICER (preferably with a pass degree in 
chemucal engineering or at least H.S.C. in science subjects) to lead and 
organize important experimental work on laboratory and pilot scale 
equipment in the chemical engineering laboratory and ultimately 
to take charge of a prototype process unit (Ref. 558/WGH/34); and a 
SENIOR EXPERIMENTAL OFSICER (preferably with a pass degree in 
physics, or at least H.S.C. in science subjects) to be responsible for 
the organization and supervision of a small research and development 
group handling large quantities of highly radioactive materials (Ref. 
562/WGE/34)—The Senior Recruitment Officer, Atomic Weapons 
oats Establishment, Aldermaston, Berks, quoting appropriate 

a 0. 

SENIOR LECTURER IN MEOHANIOAL ENGINEERING at the Technical 

College, Bradford—-The Director of Education, Town Hall, Bradford. 


REPORTS and other PUBLICATIONS 


° (not included in the monthly Booke Supplement) 


Great Britain and Ireland 


De Ennnear Buyers Guide, 1955. Pp. 745. (London: The ad 
.) 5s. $ 

Association of British Pharmaceutical Industry: a Record of 
Issued on the occasion of the 
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September, 1964. (No. 423.) Pp. 27. 
Office, 1955.) 2s. net. 1 
Bulletin of the British Museum (Natural History). Geology. Vol. 2, 
No. 6: Further Contributions to the Solution of the Piltdown Problem. 
By J S. Weiner, W. E. Le Gros Clark, K. P. Oakley, G. F. Clanngbull, 
M. H. Hey, F. H. Edmunds, S, H. U. Bowie, C. F. Davidson, O. F. M. 
Fryd, A. D. Baynes-Cope, A. E. A. Werner and R. J. Plesters. Pp. 
ee ia 27-31. (London: British Museum (Natural History 
à s. 
Imperial College of Science and Technology. Forty-Seventh Annual 
ort of the Governing Body, 1963-1954. Pp. 65. (London: Imperial 
ege of Science and Technology, 1955.) {211 
‘ Aluminium Alloy Sections for Marine Use. (Addendum to Informa- 
tion Bulletin No. 18.) Pp. 12. (London: Aluminium Development 
Association, 1964.) {211 
Sonic and Ultrasonic Methods for Testing Engineering Materials 
(with icwlar reference to Concrete). Pp. 12. (Southall, Mddx.: 
A. B. Cawkell, rachel [211 
Oxford’s Contribution to the Origins of Modern Science.’ By A. C. 
Crombis. A paper read to the British Association for the Advance- 
ment of Science at Oxford on 6 September 1954.) Pp. 27. (Oxford : 
Basil Blackwell, 1954.) 2s. 6d. net. [211 
Journal of the Institution of Electrical Engineers. Vol. 1, No. 1 
(January 1955). New Series. Pp. xx+64. Pubhshed monthly. 
{London : Institution of Electrical Engineers, 1955.) 5s. {211 
National aa oF Oceanography. Collected Reprints. Vol, 2: 
ormley . 


(October, 1054). Pp. 72+1 plate. (London: Charles Knight and Co., 
Ltd., 1954. Published for the West African Science Association.) {211 
Professional Trainmg in the G.E.C. Pp. 28. (London: General 
Electric Co., Ltd., 1955.) 2 
Annual Report of the National Oceanographic Council, 1 April 
1953-31 March 1954. Pp. v+28. (Cambridge: At the Univer 
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Year Book of the Textile Institute. No. 7: 1954-55. 
Joun Innes Leaflet No. 13: The John Innes High Rate Soul Sterilizer 
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Pp. ae (Edinburgh and London: Oliver and Boyd, Lid., wert 
8. net. | 
Trish Republic. Department of Agriculture: Fisheries Branch. 


-Report on the Sea and Inland Fisheries for the year 1953, incorporating 
Statistics of the Captura@of Salmon, Sea Trout and Hels. Pp. 60. 
(Pr. 2489.) (Dubflin: Stationery Office.) 2s. 6d. [2 

Proceedings of the University of Durham Philosophical Society. 
Vol. 12, No.1: A Preliminary Account of the Geological Structure of 
North Northumberland and_the ers. By Dr. D. A. Robson. 
Pp. 9. Vol. 12, No.2: The Weat Sleekburn Tholetite which Contains 
a Large Cavity. By B. A. O. Randall. Ep. 10-13. Vol. 12, Mo. 3: 

ea 
By 


“y 
p 


The Shape and Nature of the Pre-Glacial r Valley between Cocken 
H 14-28. 
{271 
6 
@e 
e 1 


NATURE 


the manu- . 


National Institute of Oceanography, - 
y ee 211 
Jo l of the West African Science Association. Vol. 1, No, 1 


al 


Apri} 9, 1955 VoL..175 


Other Countries 


Annals of the New York Academy of Sciences’ Vol. 60, Art. 1: 
Speciation and Variation in Asexual Fungi. By Kenneth Ia Baper and 
22 other Authors. Pp. 182. Vol. 60, Art. 2: @-Mercaptopurine. By 
George J. Hitchings and 84 other Authors. Pp. 183-508. 4.60 dollars. 
(New York: New York Academy of Sciences, 1954.) 211 

The Commonwealth Fund, y-sixth Annual Report for the 
yar pading J une 30, 1954. Bp. ix+42. (New York: mpana tm 
Fund, : Zl 

Publicazioni della Universita Degli Studi di Firenza—Tacolta dm 
Scienze Matematiche, Fisiche e Naturali. Fascicolo Nr. 69: Osser- 
vazioni e Memorie dell’ Osservatorio Astrofisico di Arcetri, Pp. xv+ 
164. (Firenze: Universita di Firenze, 1954.) l 211 

Berichte des Dentschen Wetterdienstes. Nr.%14: Charakteristiken- 
verfahren in der numerischen Wettervorhersage. Von Karl Hinkelmann 
und Rudolf Schwarzenberger. Pp. 26. (Bad Kissingen: Deutscher 
Wetterdienstes, 1954.) {211 

Publications de l'Institut National poms Etude Agronomique du 
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SCIENCE AND DEFENCE 


Ą READY x in the TE on Defence last year 
the Government expressed its concerneat the 
mounting cost of unconventional weapons of war as 
the process of development continues, at the tactical 
and strategic problems presented by these new 
weapons, and at the necessity of holding a careful 
balance between the demands of defence and those 
of other sectors of the economy. Such considerations 
have lost none of ther force in the meantime, and 
although the gross total expenditure on defence of 
£1,813 million and of £837 million on production 
and research are relatively unchanged from last year’s 
figures of £1,864 million and £867 million, respec- 
tively, ıt is clear from the recent Statement on 
Defence, 1955* that science occupies a key position 
in the defence policy of Britain. Finance apart, that 
follows from the Government’s acceptance of deter- 
rence as the keystone of its new defence policy. 
The hesitations of last year have been cast aside, 
and the argument of the White Paper and the new 
order of priorities which it lays down start from the 
acceptance of the hydrogen bomb. 

Overshadowing all else in 1954, the reasoning runs, 
has been the emergence of the thermonuclear bomb. 
The defence policy of Britain remains that of preparing 
against the risk of a world war, and so to endeavour 
to prevent it; the ultimate aim is the abolition of 
the yse, posgession and manufacture, not only of all 
nuclear weapons, but also of other weapons of mass 
destruction, together with sunultaneous major reduc- 
«tions of conventional armaments and armed forces 
to agreed levels which would redress the present 
sCommunist superiority. Until, however, the Soviet 
“Union agrees to participate in such a secure system 
of disarmament, the free natians must base their 
aplans and preparations on the assumption that, if a 
major war were precipitated by an attack upon them, 
shey would have to use all thea weapons at their 
lisposal ın their defence. 

Defence policy thus involves playmg our full part 
n the defence of the interests of the free world as a 
whole, and particularly of the Commonwealth and 
Impire, in the ‘cold war’, as well as meeting the many 
ther peace-time commitments overseas which arise 
rom the position of Britain as a great Power with 
vorld-wide responsibilities. It is on the preparations 

geinst the risk of a world war that the existence of 
hermonuclear weapons has its main effect, and 
he outstanding feature of the White Paper is the 
vay in which it analyses the implications of the 
ssumption that the thermonuclear bomb is the 
«rimary deterrent against aggression. The power of 
“he thermonuclear weapons exploded at Eniwetok 
nd in the Marshall Islands is so much greater than 
Bhat of the atomic bombs used in 1945 that accuracy 
f aim is less important. Attacks can be delivered 
«y aircraft flying at great speed and at great heights, 
nd, while this alone greatly increases the difficulty 
f defence, there are no technical or scientific limita- 
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tions on the production of nuclear wgapons of still 
more devastating power. 

The ,United Staces Government has announced 
that it is proceeding with fifl-scale production of 
thermonuclear weapons, and the Soviet Government 
is clearly following the same policy. The British °` 
Government announces frankly that, having fully 
considered all the =mplications of this step, it has 
decided to proceed vith the development and produc- 
tion of such weapons ; and it is clear that the decisive 
factor has been the >lain fact that the use of nuclear 
weapons is the only means of countering the massive 
preponderance in conventional land forces of the 
Soviet Union and tts Eastern European satellites. 

The reluctance w:th which the Government has 
reached this decision is not concealed in the White 
Paper, and it was obviously shared by the Opposition 
and the Government side alike in the defence debate. 
Nevertheless, while recoiling from the prospect of 
using nuclear weapors, the necessity was accepted by, 
all but a small minority as the only alternative to 
militant Communisra, with the oppression and 
national and individual humilation that this would 
bring. To show weakness or hesitation to use all 
means of defence at our disposal would only increase 
the risk; and while tke Statement depicts deliberately 
and sombrely the consequences which would follow if 
such weapons were used in war, realization by both 
sides of the grimness of the struggle which would result 
and the certainty that all pretensions to world 
domination would at once be destroyed, does para- 
doxically offer new kope. If the free world stands 
together, determined, if necessary, to defend itself 
with all its resources, the nuclear weapon may well 
increase the chances o? world peace far more than the 
chances of world war. This may be true even when 
the present predominence of the West both in stocks 
of weapons and in the means of delivering them have 
been reduced. As the Prime Minister emphasized, 
in opening the debate on the White Paper on March 1, 
we may well have reached a stage “‘where safety will 
be the sturdy child of terror, and survival the twin 
brother of annihilation”. 

The recurrent thems of Sir Winston’s speech was 
deterrence. Unless a trustworthy and universal 
agreement upon disarmament, conventional and 
nuclear alike, can be reached and an effective system 
of inspection established, he said, the only sane 
policy for the free warid in the next few years is 
that of defence through deterrents. For that pur- 
pose, Britain must possess the most up-to-date 
nuclear weapons and the means of delivering them. 
That position appears to have been generally accepted 
in the debate. Confusion of thought arose, first, over 
the conditions under which thermonuclear weapons 
should be used and, sezond, over*the nged for main- 
taining conventional forces. As Sir Winston pointede 
out, the developmeht ofnuclear weapons will affect 
the ghape and erganizstion ®f the Armed Forces, as 
well as of civil defence, and the statements accom-. 
panying the Army anc the Navy Estfmadées as well, 
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as the Statement on Defence show that this 1s 
thoroughly realized, although the final shape is: not 
yet clear. We cannot, however, sweep. away our 
conventional*weapons and forces: apart from our 
commitments to the North Atlantic Treaty Organiza- 
tion and the defence,of Western Europe, sul’stantial 
strength in such forces is still vital to enable Britain 
to fulfil its world-wide obligations. 

Nevertheless, acceptance of the principle of deter- 
rence or even of the order of priorities which it involves 
does not preclude criticism of the details of the 
Government’s policy and programme as set out in 
the Statement. Indeed, the programme does not 
invariably conform to the order of priorities which it 
lays down, and there are sections, particularly those 
dealing with research and man-power, which are 
disturbing, and which suggest that the Government 
has not yet fully thought out the implications. Nor 
does the Statement afford any evidence that, for all 
the emphasis placed on research and development, 
the Government appreciates the extent to which 
successful defence is based on science, which in turn 
‘is dependent on preservation of the conditions which 
promote creative scientific activity. 

The Statement on Defence could well be read in 
the context of the address on “Science and National 
Security” which Dr. L. A. Du Bridge delivered last 
October at the Johns Hopkins University and which 
has recently been published in Sezence (120, 1081-5 ; 
1954). Dr. Du-Bridge discussed frankly the ways in 
which science and technology promote national 
security. Without attempting to trace all the roots 
of national strength deep in the national way of life 
and the industrial, social, educational and economic 
systems, he began with the now generally accepted 
view that both military and industrial technology 
are rooted in fundamental science. From this ıb 
follows that fundamental science should be fostered 
by the government for four practical reasons : the de- 
pendence of progress on new knowledge ; workers in 
fundamental science, being among the ablest and most 
imaginative in the country, provide an invaluable 
reserve immediately available at need to accelerate 
the development of military technology ; the depen- 
dence of & continuing supply of scientists and tech- 
nologists upon fundamental science in the universities ; 
and the contribution of fundamental science to 
industrial technology, both in respect of new know- 
ledge and of inspiring the workers in applied science. 

Dr. Du Bridge’s review of the steps taken in the 
United States m recent years to strengthen the 
position of fundamental research need not be con- 
sidered here, apart from his reminder that it is 
still necessary to convince both industry and govern- 
menjs of the value—even from the point of view of 
defence alone—of encouraging fundamental research. 
His observations on the conduct in the United States 
of research for milijpry purposes by the Department 
of Defense arfd the Atomic Energy Commission, and 

“the differences between such applied research and 
fundamental research, hpw@ver, bear closely on the 
immediate problem in Britain of the ‘organizatich of 

For one thing, Dr. Du Bridge 

‘regards v&riety of pattern ‘in carrying out such 
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applied research as having advantages. Diversity of 


* approach and individuality, are conduciye to new 


ideas: but there ıs also a danger of scattering re- 
sources and so making them ineffective, of confusing 
policies and neglecting priorities. 

Accordingly, with diversity of pattern, it is impera- 
tive that there should be one office to give guidance 
and co-ordination to all the Service agencies. In 
Britain this is the essential task of the Defence. 
Research Policy Advisory Committee, and one of the 
disturbing features of the Statement on Defence is 
the absence of positive evidence that that Committee 
is discharging its task effectively. Moreover, defence 
research and the scientific and technical resources. 
required for defence policy also need co-ordmation 
with the requirements of civil research in industry, 
government departments, and nationalized organiza- 
tions and the universities. There is little indications 
that such co-ordination exists; though the Joint 
Intelligence Bureau recently formed (see Nature, 
March 26, p. 529) and the creation of a post om 
Scientific Adviser to the Minister of Defence are 
steps in that direction. 

Before considering that position more closely, Dr. 
Du Bridge’s observations on the promotion of 
research in general deserve to be noted. Whether 
in fundamental or in applied researches, success is 
the outcome of good ideas, and ideas cannot be 
manufactured on a production line. We do not 
understand how they arise ; but we know a good deaM 
about the conditions which encourage*the bih of 
ideas. Dr. Du Bridge details some of those conditions 
or rules, and pomts out that what is required is to» 
see that they are applied flexibly and with imagination. 
and understanding in each organization, and appro- 
priately for the purpose to be served. Nor does it 
follow that the conditions under which they are 
successfully applied for one purpose in one organiza- 
tion will be appropriate and successful for another, 
even in the same organization. What is required 
is something more than the provision of adequate 
facilities, resources and even information: it is the 
environment or the atmosphere and the administrative 
apparatus {that are fall-important. These can stim 
ulate creative thought and imagination, or they car 
repress by engendering frustration and interruption 
The danger is that the effect of factorg outside the 
control of the research organization will be over 
looked ; otherwise : would not have fallen to the 
individual scientist and his professional association: 
to make the main protests against the secrecy regula. 
tions and restrictions on the exchange of informatior 
or the movement of scientists beyond the minimun 
that can be demonstrated as essential for security. 

Beyond this, Dr. Du Bridge makes an mportant 
point when he argues that the process of bringin 
together scientific and military experience in thi 
development and use of new weapons should bi 
continuous, and that the responsibility lies equally 
on the scientist and on the Services. The scientis 
working in a laboratory devoted to military purpose: 
should keep himself continuously informed of th» 
broad military problems as well as of the specific one 
in his own field, just as the Service officer should b- 
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thinking about technological possibilities. They should 
be contigually exchanging ideas about problems” 
~The first gbject of a scientific policy of defence should 
be to promote*as effectively as possible the broad, 
. intimate and vigorous discussion between scientists 
and Service officers on,the problems of defence. 


BIOLOGY AND RADIATION 


Radiation Biology 

Edited by Alexander Hollaender. Vol. 1: High 
Energy Radiation. Part 1: Chapters 1 to 87 Pp. 
ix-++626. Part 2: Chapters 9 to 19. Pp. 627-1265. 
(Prepared under the Auspices of the Committee on 
Radiation Biology, Division of Biology and Agrı- 
culture, National Research Council, National Academy 
. of Sciences, Washington, D.C.) (London: MceGraw- 
Hill Publishmg Company, 1954.) ~140s. the two 
parts. 
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Introduzione alle Applicazioni “Medico-Biologiche 
della Fisica Nucleare. Di Aldo Perussia, e coll. Pp. 
xii +878. 
7000 lire. 


Biological Effects of External X and Gamma 
Radiation 

Edited by Prof. Raymond E. Zirkle. Part 1. 

(National Nuclear Energy Series: Manhattan Project 

Technical Section. Division 4—Plutonium Project 

Record: Vol. 22B.) Pp. xxvi+530. (London: 

Mc@raw-H@l Publishing Company, Ltd., 1954.) 58s. 


~ ADIATION biology is an artificial creation of 
i man: Can ıt rank as one of the natural sciences ? 
A reviewer of “Radiation Biology”, edited by A. 
Hollaender, may well wonder whether it is indeed a 
subject in the academic sense any more than, for 
example, arsenic biology would be. The importance 
to mankind of the biological effects of radiation is 
clearly increasing, and in fact has provided the 
stimulus and support for most of the newer work 
summarized here. But radiation, apart from its 
toxicological importance, may be a useful investi- 
‘gating tool (pre-eminently perhaps in genetics), and 
also sometimes a useful technological accessory, as 
in the development from irradiated Penicillium of 
strains giving a higher yield of penicillin. These 
‘diverse aspects do not really make up a logical whole. 
A symptom of a common confusion of thought is the 
statement shat the use of radioisotopes as & research 
tool is omitted because adequate texts are already 
available; a more valid reason is logical incom- 
patibility. - È 
In these volumes, about one-quarter is devoted to 
effects of radiation on the mammal, two-fifths to 
various aspects *of chromosomal damage, one-fifth to 
the physical principles underlying the interaction 
of radiation and matter, and one-twentieth to bio- 
chemical effects. In general, the many authors have 
provided a fair historical perspective within which 
to set more recent advances, and their treatment, if 
not exhaustive, is comprehensive. The earlier 
~chapters on the interaction of radiation and matter 
-are more didactic in manner than thosé written by 
biologists ; but the primary effects of radiation are 
reasonably well understood,. whereas as yet there are 
few general principles which might unify the great 
vareety of biological observations. The way in which 
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the primary effects of radiation are converted into 
chemical and hene biologically observable changes. 
is almost, unknow2. These velumtes should serve 
well their declared. purpose of providgng a standard 
book of reference. 
‘“Meglicina Nucleare”, edited by. Aldo Perussia, is 
an introduction to the biologmwal and medical appli- 
cations of nuclear physics. It is divided into four 
main parts dealing -espectively with theoretical bases . 
and general techniques ; instrumentation, techniques 
and methods of detaction and measurement of radia- 
tions ; radioactive Botopes in biological research and 
clmical investigation; and appheations of nuclear 
physics to radiotherapy. Of the twenty-one chaptets, 
fifteen. are by A. Perussia; the remaining six are 
by C. Salvetti (elements of nuclear physics), E. Gatti 
(the artificial production of radiations), M. Silvestri 
(nuclear reactors and the production of radioisotopes), 
L. Malatesta (radinchemistry), E. Gatti and A. 
Perussia (the principal means of instrumentation), 
and U. Facchini and A. Perussia (techniques and 
methods of measurement). There are appendixes on 
the biological risks cf ionizing radiations and isotopic 
data, and a bibliography of books and journals. The 
book deals adequately with the present status of a 
large and rapidly expanding branch of biological 
science: it will probably become the standard 
Italian-language texs-book in its subject. 
“Biological Effects of External X and Gamma 
Radiation”, edited sy R. E. Zirkle, is in rather a 
different category. As the editor points out, the work 
reported was carried out between 1942 and 1945 as 
war-time research; it was written hastily and not 
afterwards edited carefully for a variety of good 
reasons. It is therefpre not meant to be a polished 
and complete work ir any respect. To radiobiologists 
much of the work described is now past history. ` 
The individual papers are the records of investiga- 
tions carried out at the National Cancer Institute by 
the late Egon Lorenz and his group, and at Chicago 
by L. O. Jacobson, E. S. Guzmann Barron and their 
colleagues. These weze at first considered as classified 
information; later they were made available with 
limited circulation, and parts were published in 
scientific journals. The novelty of many of the - 
papers has thus fadec ; but some contributions have 
been brought up to date. Even if their current interest 
1s limited, nevertheless ıt is valuable to have these 
reports now in a bound collected form ready for the 
library shelf in any fart of the world. 
, R. H. MOLE 
T. C. CARTER 
J. F. Lovutrr’ 


PROGRESS IN PHYSICS 


Reports on Progress in Physics A 
Edited by A. C. Stickland. Vol. 17 (1954). Pp. iv+ 
280. (London: Phystal Society, 1954.) 50s. . |. 


OL. 17 of the “Reports on Progress in Physics” 

is on similar lines to its immediate predecessors. 
It contains eight rather specialized articles of varying 
length, ‘each dealing with recent advances in a par- 
ticular branch or field of physics, the emphasis this 
time being on theoretical aspects. A useful innovation 
now introduced is the, in addition to the bound 
vojume, paper-covered @opies of the individual 
articles can be purchased separately at appropriate 
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The longest article, some sixty-six pages, in the 
volume is, contributed by ©. J. Bouwkamp, who 
gives a masterly treatment and critical, review of 
recent progregs in classical diffraction theory. The 
main emphasis is on planar diffraction from the point 
of view of wave equation plus boundary conditions. 
The diffraction of guisled waves 1s included, and both 
scalar and electromagnetic problems are discussed. 
Various modifications of the Kirchhoff and Koitler 
theories are dealt with, and the usefulness of varia- 
tional techniques for the solution of a great mumber 
of diffraction problems is emphasized. In particular, 
the recent rigorous formulation of Babinet’s principle 
ih electromagnetic diffraction is described, and a 
brief impression is given of recent work on other 
problems in diffraction theory not dealt with in 
detail elsewhere in the article. The report concludes 
with a list of references to more than five hundred 
papers published smce 1940. 

Three reports deal with various aspects.of nuclear 
and atomic physics: M. H. L. Pryce discusses 
nuclear shell structure; E. Teller the theory of the 
origin of cosmic rays ; and W. Moffitt atomic valence 
states and chemical binding. Considerable evidence 
has been accumulated, particularly durmg the past 
six years, of the marked regularity of nuclear 
properties. The breaks at 2, 8, 20, 28, 50, 82 and 
126 protons and neutrons and the arrangement of 
the so-called magic numbers at which closed shells 
occur into the two sequences 4 and B represented 
by n(n + 1) {n + 2)/3 and n(n? + 5)/3 respectively, 
illustrate this quite clearly. Prof. Pryce summarizes 
the experimental and theoretical data in support of 
this arrangement and discusses the various models of 
nuclear shell structure, including the individual-level 
model with its limitations and success and the 
collective model of A. Bohr, which have been 
advanced recently to explain the regularity. He 
points out, however, that our knowledge of the 
origin of nuclear forces is still too slight to obtain a 
complete picture. | 

In his all-too-brief report of nineteen pages, Prof. 
Teller describes in a most fascinating way what 
primary cosmic rays consist of, how a relatively soft 
and minor component of the cosmic radiation 
originates from the sun, and that the random 
acceleration process, proposed by Fermi, and a 
physical location of the accelerating fields in radio 
stars, as suggested by Unsdld, together account 
satisfactorily for the main features of cosmic radia- 
tion. His discussion of the lasting effects that a great 
burst of cosmic ray intensity, which may have 
otcurred in the far distant past, may have produced 
on our existing civilization is particularly interesting. 
W. Moffitt, in presenting a very general theory of 
the electfonic structure of molecules, pays especial 
attention to the electron-pairing theory of chemical 
binding due to Slater and Pauling, and Van Vleck’s 
-valence-state concept is illugtrated with respect to 
certain simple molecules. Orbital hydridization and 
the heteropolar character of certain bonds involving 
the establishment of an electronegative scale are also 
discussed. 

The subject-matter of A. B. Lidiard’s important 
article on antiferrogiagnetism is divided into two 
eds Lhe firs? deals with the paramagnetic transition 

etals of the iron series, and the second with a 
number of compounds of ethe transition metals 
(including the ferromagnetics, irons cobalt and 
gickel) with elements of groups V, VI and VII of the 
Periodic T&ble? Recent,experimental studies, par- 
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ticularly by the use of neutron diffraction, are sur- 
veyed, and on the theoretical side, Van Vleck’s 
approximate theory and its improvements, both by 
extending the model and by usmg more accurate. 
statistés, are considered. A discussion of the super- 
exchange mechanism is included. The article con- 
cludes with a comprehensive and extremely useful 
table listing experimental papers on antiferro- 
magnetism arranged by compound and by the 
property studied. 

The remaining three articles deal With atmospheric 
phenomena. “Atmospheric Electricity” by J. A. 
Chalmers, an acknowledged authority on the subject, 
is largely a supplement to his recent book and suffers 
from too much sectionalization. A number of current 
problems are discussed briefly in turn. “Horizontal 
Movements in the Ionosphere”, by B. H. Briggs and 
M. Spencer, is a survey of existing knowledge as’ 
obtained by radio methods. The authors, working in 
Cambridge, have themselves used the method o 
reflected radio waves observed at closely - space 
points, and this method and results obtamed by 1 
are given most prominence, though other metho 
are dealt with more briefly. A discussion of th 
importent but difficult question as to whether th 
movements in the ionosphere detected by the various 
radio techniques are true movements of the air or 
merely movements of the ionization is not attempted ; 
but the various results obtained in Cambridge and 
elsewhere are carefully compared and contrasted. 

Finally, the experimental observations from which 
the physical conditions of the solar corona may be 
derived are briefly reviewed by C. W. Allen, of the 
University of London Observatory. It iə statedsthat 
during the past ten years so much has been learned 
about the corona that it is now. a most useful astro- 
physical body for the accurate study of the activities 
of atoms at high temperatures. However, the 
irregularity and variability of the corona is still 
somewhat of a limiting factor. The picture of the 
corona which has been produced is one in which the 
physical effects are associated with the high tem- 
perature. The dynamical effects are also profoundly 
influenced by this temperature; but it is not high 
enough to account for all the ejection of coronal 
material as evidenced by the streamers and geo- 
magnetic storms. Additional outward forces are 
required, the origin of which is not at present 
understood. S. WEINTROUB 
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A CITY NATURALIST’S MUSINGS 


A Naturalist’s Life of New York 
By Dr. William Beebe. Pp. x+165. (London: The 
Bodley Head, 1954.) 12s. 6d. net. 


T title of this book is somewhat misleading. 
Jt is not a natural history of New York in the 
strict sense, but a series of most enjoyable short 
essays woven around the prehistoric and modern 
geology and wild life of the district around New 
York. While, of course, Dr. Beebe’s name is a 
guarantee that the scientific accuracy of the facts is 
impeccable, the somewhat light-hearted approach of 
the chapter-headings—‘“‘Too Old to be Seen”, “Too 
Small to be Seen”, “Too Disguised to be Seen”, and 
so forth—is somewhat deterring to a British reader, 
accustomed to @ more serious approach to what has 
become in some circles almost a semi-sacred subject. 
Americans often express surprise at the large makber 
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of popular natural history books that appear in 
Britain, andi, is evident from the present volume 
that in the United States even so eminent a naturalist 
as Dr. Beebe haseto dress his material up to a degree 
that is fortunately unnecessary over here. ®© 
~- One series of essays is based on the paleontology 
of the New York region,’ and discusses creatures like 
the sabre-toothed tiger, mammoth, walrus and 
ground sloth. It is interesting to be reminded that 
the great-clawed ground sloth, remains of which were 
found in a cave eighty miles from New York, was 
given its generic name, Megalonyx, in a paper written 
in 1797 by Thomas Jefferson, later the third President 
of the United States. The next series of essays gives 
the historical view of wild life from the period when 
written records became available at the beginning of 
the seventeenth century. Manhattan is said to have 
been named by the Delaware Indians from the 
peeneral intoxication that occurred when, according 
0 the Indian legend, the first white men arrived and 
introduced the natives to the contemporary equiv- 
«alent of a cocktail. In 1770, we learn, the inhabitants 
“Of Westchester County had to discover, in the hard 
way, that a bounty is an inefficient method of con- 
mrolling wild animals. The 20s. for a wolf offered in 
an ordinance in that year had six years later to be 
mncreased to £3. Even to-day it is doubtful if many 
“practical men’ have grasped the fact that animal 
populations are remarkably resilient, and that what 
poasses for ‘control’ is usually merely a slight depres- 
sion of numbers that it is well within the capacity of 
athe population to replenish. There is often no half- 
way house between the wasted effort of a regular 
thinneng an@ near-extermination. 
_ Among the essays on contemporary wild life in 
sand around New York, those that deal with birds are 
mhe most likely to interest readers in Britain. We 
Kearn that fifty years ago sixty species of bird nested 
«in Central Park, and that some two hundred have 
Bbeen recorded there at one time or another. To-day 
only half a dozen breeding species remain, and Dr. 
Beebe attributes the decrease to atmospheric pol- 
Mution by automobiles, which is accentuated by the 
steady closing in of lofty buildings. In a fascinating 
essay, Dr. Beebe describes how in 1904 he anticipated 
our modern passion for migration-watching by 
spending a night in the torch of the Statue of Liberty, 
which sways two feet in the wind, 
The book is illustrated with delightful little 
“humorous sketches by Donald T., Carlisle. 
R. S. R. Frerar 


HOME-LIFE OF THE ATLANTIC 
SEAL 


The Seals and the Curragh 

Introducing the Natural History of the Grey Seal of 
mhe North Atlantic. By R. M. Lockley. Pp. vii-+ 
149+8 plates. (London: J. M. Dent and Sons, 
WLtd., 1954.) 165s. net. 


N this book R. M. Lockley gives us a remarkable 
insight into the home-life of the grey or Atlantic 
seal. F. Fraser Darling has alraady studied and 
written of this animal at some of its Scottish haunts ; 
Bout the book under review is a more intimate study, 
Mor the author literally lived with the seals during 
mthe breeding season, and largely won their con- 
WGdenge. He wisely does not give the site of his seal 
maursery; but we are told that it is somewhere 
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on the coast of Wales, where, incidentally, great 
mortality to the young seals must have resulted fro 
the hurricanes of November 1954. ° 
The author sailed by himself to the gemote beach 
where the seals have their young, and having drawn 
up his ¢urragh (which he tells us was a gift from 
Eire) above high-tids mark, sl&pt beneath it for a 
month, studying the seals, which almost accepted 
him as one of themselves. Many of the things he 
saw had never been seen by man before, and he has 
recorded his observations in the masterly prose 
which those who have read his earlier books have 
come to expect of him. He watched the birth of the 
seal calves, and weighed them daily. One of them 
(p. 51) increased in weight for the first ten days at 
an average rate of 3 ib. during each twenty-four 
hours. At its Scottish nursery islands, the Atlantic 
seal is a land anima. for at least a fortnight after 
birth ; but the author (p. 53) records that he watched 
a seal calf called to the sea by its mother for a 
swimming lesson (returning to the beach later) on 
the third day of its lie. The gestation period of the 
Atlantic seal is almost twelve months, and when this 
calf was fourteen days old its mother mated with a 
bull (p. 58). The autkor (p. 84) saw the seals mating 
under water, the animals bemg entirely submerged. 
The author describes the little-known ‘spring 
dances’ of. the seals and has watched what would 
appear to be a habitual second mating at this time. 
The book is illustreted by excellent photographs, 
and a map of the distribution and breeding places of 
this seal in Britain. His map gives the Island of Mull 
area, as a larger breeding ground than the Outer 
Hebridean breeding arsa—Shillay, Gasker and Hasker 
—but on these three latter islands probably three 
times as many Atlant:c seals are born as in the Isle 
of Mull area. 
The publishers are to be congratulated on the 
format of the book, on the excellence of the paper, 
the printing, and the binding. SETON GORDON 


CRYSTALLOGRAPHIC STRUCTURE 
REPORTS 


Structure Reports for 1945—46 
Vol. 10. Pp. viti+325. 45 florins; 12 dollars; 84s. 


Structure Reports for 1950 
Vol. 13. Pp. viii+ 643. 80 Dutch florins ; 
dollars; 161s. 

Edited by A. J. C Wilson. (Utrecht: N.V.A. 
Oosthoek’s Uitgevers Mij, 1953-54. Published for 
the International Union of Crystallography.) ` ° 


HE successive appearance of Vol. 10 (1945-46) 

and Vol. 13 (1950) of “Structure Reports” is in 
accordance with the plan of starting after the War 
with Vol. 11 (1947-48) atd working in-both directions, : 
so as to keep the series relatively up to date while 
making up the back-lcg as soon as possible. The 
abstracts maintain the high standard of accuracy 
and thoroughness characteristic of former volumes, 
and a feature which is particularly welcome to 
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” English-speaking readers is, as®would be expected 


from an International Union, the excellent coverage, 
of foreign journals, including those published in 
Russian. This must, h3weyer, add considerably to 
the*work involved, and a recent advertisement for a 
full-time assistant editor directs atipgntign to thee 
heavy expense of adequate ebstracting. Indeed, the. 
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price already makes if almost impossible for 
individual research workers, to whom they are» -well-® 
nigh indispensable, to buy these abstragts. 

The workeinvolved might well be less if published 
papers always contained the data given in “Structure 
Reports”. In the judgment of the editorigl board, 
this particular range of information is thought to be 
sufficiently important to be inserted even if the 
abstractors must calculate some of it themselves in 
order to include it. In these circumstances the 
International Union of Crystallography might perhaps 
require all appropriate papers submitted to its 
own journal, Acta Crystallographica, to contain this 


‘information in the desired form, and possibly make 


general recommendations about the publication of 
papers on structural crystallography. 

The amount of work sometimes undertaken by 
abstractors is indicated by the report on AsCuZn, 
where the abstractor’s comment almost constitutes 
an original publication on the subject; while the 
collection of data on a particular topic, such as 


. Manganese oxides, is nearly as valuable as a review 


article ; and since these later volumes contain cross- 


- references to earlier ones, and occasionally, as for 


6-uranium, relevant comments from papers published 
as -recently as 1954, the series does constitute an 
extremely valuable work of reference. 

A general comparison of the two volumes illus- 
trates the rapid development of crystallography since 
the end of the Second World War. Topics almost if 
not completely absent from Vol. 10 which have 
appeared or expanded by 1950 include crystal 
structure determination by means of electron and 
neutron diffraction, bond-length and bond-angle de- 
terminations by microwave methods, the prepara- 
tion and elucidation of clathrate. compounds of 
the rare gases, the use of statistical methods in the 
interpretation of X-ray diffraction data, and the 
determination of the absolute configuration of an 
optically active compound. 

Mention of the use of etch figures in space-group 
determination comes as æ welcome reminder of the 
many older physical and morphological techniques- 
which crystallographers of the new generation, con- 
scious of the importance of X-rays, often and perhaps 
unwisely neglect. On the other hand, crystallo- 
graphic date for a number of proteins remind us that 


. X-ray diffraction methods have already made a 


<> 


‘contribution to biochemistry, and now seem com- 
petent—at least in principle—to solve structural 
problems complex beyond all but the wildest dreams 
of even twenty years ago. 


H. J. GRENVILLE-WELLS | 


ELECTRONICS IN THE 
PHYSIOLOGICAL. LABORATORY 


An Introduction to Electronics for Physiological 
Workers 

By: Dr. I. C. Whitfield. Pp. .ix+236. (London: 

Macmillan and Co., Ltd.; New York: St. Martin’s 

Press, Inc., 1953.) ¢ 18s. net. 


BE rapid advances in electronic techniques 
during the Second World War have influenced 
research in physiology, sp tat most laboratories now 
have a quantity of electronic equipmtnt. Many*new 
research gtudents in biology have to grapple with 
. this equipment, about ewhick they have no know- 
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ledge. This has inevitably induced the appearance- 
of a number of books intended to mrake biologist 
familiar with the new techniques. Some have bee: 
merely collections of circuits; ‘hose “which hav 
atterapted to teach electronics have generally begu 
simply but have quickly become technical in idior 
and mathematical, so that the biologist loses contac 
and flounders on despairingly. This is another boo. 
introducing the biologist to electronics, but one i 
which the author manages throughout to keep at 

steady level of treatment comprehensible to it 
intended reader. It is emphasized that this boo 
is not intended for ‘idle hour’ reading ; and althoug 
at the end the reader will not be able to desig. 
circuits, he should be able to understand the operatio 
of equipment commonly used in electrophysiology. 

The first chapters introduce the simple concepts ¢ 
direct and alternating current supplies. Apart fror 
a tendency to use alternative terms indiscriminatel, 
(for example, voltage and potential), the style » 
clear. Analogies to commonplace events can bs 
misleading and a considerable number are included 
but the consistently skilful treatment makes ther 
informative and attractive. It is surprising that s 
much ground can be covered in two chapters an 
still provide an intelligent concept of such topics a» 
load matching, time constant and resonance. Th 
author continues with a brief consideration < 
thermionic emission, followed by careful descriptions 
of multi-electrode valves. Particular attention i 
given to their dynamice characteristics and t 
equivalent circuits for triodes; but the pentode m 
dismissed very briefly. A sketchy introduction t 
simple multi-stage amplifiers precedes a digresgion t 
gas-filled tubes and photocells. The various type 
of photocell are described and their lmitation. 
emphasized. 

Power supplies and rectification are next cor 
sidered, and the description of each type of rectifie 
circuit is very instructive. The practical problema 
of regulation and ripple attenuation are illustrate 
numerically ; and although the method for estimatin 
smoothing is unusual, it gives a picture withou 
mathematical complication. Stabilization of powe» 
supphes comes in a later chapter: the ‘dynam 
characteristics of neon stabilizers are described an 
considerable attention paid to hard-valve stabilizatior 

The most interesting chapters to the biologist ar 
those concerned with feedback, noise and biologics 
amplifiers. The introduction to feedback is-not ver 
helpful, but the ‘cathode follower’ is explained well 
the arithmetic is simple but demonstrates the effecta 
on input and output impedances and hence the 
circuit applications. Sources of, and reduction o 
noise and interference troubles are of practical val. 
to most readers; but there is a surprising absence ¢ 
information about elimination of stimulus artefact 
which are troublesome to many electrophysiologist: 

The book finishes with a description of displa 
methods—the types of cathode-ray tubes, the 
operation and typical distortions. Trigger circuits 
oscillators and time-bases are given extensive trea: 
ment. Most of the circuits in general use are mer 
tioned, and in particular the flip-flop and the Mille 
time-base are very clearly defined. 

This book does not attempt to attain a high leve 
of technicality. It is intended to be simple and mut 
be thus estimated. Criticism can be made of th 
lack of detail and of over-simplified explanation an 
mathematics ; but the book keeps to its aim, gnd i 
that simplicity has its value. B. C. ABBOTT 
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sotopi¢t Tracers 


\ Theoretical and Practical Manual for Biological 
Btudents and Research Workers. By G. E. Francis, 
NV. Mulligan and«Prof. A. Wormall. Pp. xvi+306. 
London: University of London. The Athlone Press, 
954. Distributed by Constable and~Co., Ltd.) 
7s. 6d. net. . 


fl authors of this book have experience both 
of teaching and using isotopic tracer techniques ; 
hey write on both theoretical and practical aspects 
wf the subject. They describe the preparation, 
sroperties and measurements of radioactive and 
table tracers and their compounds. The sections on 
sutoradiography, health hazards and syntheses are 
xcellent, and sound practical details are given for a 
‘ariety of experiments which are biased ın favour of 
«iological investigations. Experimental data are 
sequently given in the form of useful tables and 
raphs. References are often made to original 
wterature and other texts. 

The book might be criticized on a number of 
*oints. The implications of the statistical mter- 
retation of disintegration-rates should have been 
iscussed in the text and not mainly in the appendix. 
‘he use of sodium hydroxide for the purification of 
euterium oxide seems unwise; furthermore, the 
se of chromic acid is suggested instead of chromium 
mioxide. Their first definition of specific activity in 
arms of the ratio of numbers of atoms is not in 
eneral use; and even in their own experimental 
sction it does lead to an anomalous situation 
sxperiment 2). 

In spite of these criticisms, the book can be recom- 
rend& to bfologists who wish to survey, or use, 
acor techniques: even for biological students, 
owever, more information’ on results would be 
esirable. Other research workers and teachers will 
nd the book useful as a concise summary of the 
ibject. S. J. THomson 


«ome Beyond the Imperial Frontiers 
Ky Sir Mortimer Wheeler. Pp. xii+192+38 plates. 
“London: G. Bell and Sons, Ltd., 1954.) 25s. net. 


N this valuable work Sir Mortimer Wheeler presents 
& critical discussion of the extent of the diffusion 

f Roman objects, made in Italy or within the 
Kmpire, and draws conclusions on the results of the 


enetration of Roman influences during the first - 


ree centuries of the Christian era. The evidence is 
salt with under the headings of Free Germany, 
frica, and India and the Far East in this order. In 
ae case of Etrope this evidence is both literary and 
«chological, and in presenting a masterly summary 
€ this aspect Sir Mortimer draws largely on the 
cent extensive work of Eggers, of Broholm and 
shers. His own conclusion is that Roman trade in 
Kurope became ingportént in the first century, when 
1e spread was from Italy by way of the Danube to 
16 Baltic and to Bohemia. About the end of the 
scond century objects made in Gaul and the Rhine- 
nd were carried to the north-east and east. Later 
lere was an extension from South Russia to 
‘yzantium. 
_After a brief section on recent work in the Fezzan 
«ad the Hoggar in the Sahara, Sir Mortimer deals 
ith the umportant discoveries in India, at Arika- 
«aodu, Taxila and Begram, with which he has been 
ssociated. His general conclusion is that the most 
aporjant impact of the Western on the Eastern 
orld occurred in the early centuries of the Christian 
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ofa when it produced a significant change in Buddhist 
art. * o` 
The plates in this book are most carefully chosen. 
The evidence.is assembled with the aWthor’s usual 
skill. A mimor suggestion is that the concluding 
“Retrospect” emphasizes five imports, and the 
general reader might -well read this section first. 


John William Bews 
A Memoir. By Georgs W. Gale. Pp. 140. (Pieter- 
maritzburg : Universisy of Natal Press, 1954.) n.p. 


ROF. J. W. BEVS, who died ın 1938 at the 
early age of fifty-three, was for many years a- 
leadıng figure in botanical circles ın South Africa and 
was one of the foremcst plant ecologists of his day. 
A well-written accouat, delayed by the War and 
other causes, of his life and work has now appeared. 
The author, who is dean of the Faculty of Medicine 
in the University of Natal, was one of Bews’s early 
posigraduate students n botany at Pietermaritzburg. 
It was General Smuts, with whom Bews was on 
friendly terms, and wich whom he shared a common 
interest in the grasses and grasslands of southern 
Africa, who first suggested that there should be some 
permanent record of Bews’s hfe and work. 

The book gives a dezailed and interesting account 
of Bews’s life, including his boyhood in the Orkneys, 
for he was the son of an Orkney farmer, his student 
days at Edinburgh, whsre he graduated in both arts 
and science, and his werking-life in South Africa. In 
addition to his ability as an ecologist and as a teacher, 
Bews later proved himself to be an able university 
administrator. He was, in fact, one of the founders 
of university education m Natal. Many of his students 
now hold important bosanical posts in South Africa. 
The writer gives a descriptive account of Bews’s 
published work, of which there were seven books, 
includmg works on human ecology. 


Squirrels 

By Monica Shorten. (New Naturalist Special Volume.) 
Pp. xii+212415 plates (London: William Collins, 
Sons and Co., Ltd., 1954.) 15s. net. 


HIS admurable bcok combines the scientific 

approach with clear and attractive writing. It 
will be news to many >f the author’s readers that 
the supposed hibernation of the red squirrel is a 
myth. The animal cannot live for more than a few 
days without food, and has been watched in full 
activity ın Switzerland when the thermometer stood 
at —15° C. The author, writing first about the red- 
squirrel, tells us many interesting facts about it. 
The present race in Britain (like the capercaillie) has 
been introduced at various times, although the 
native stock may have survived in the counties of 
Sutherland and Inverness. Harvie Brown. recorded a 
red squirrel on Beinn Bhrotain, a high hill m Mar 
3,829 ft. above sea-level, at least nine miles from the 
nearest tree. This looks like migration between the 
Scots fir forests of Mar in Aberdeenshire and Glen 
Feshie in Inverness-shir3. In her notes on the Téd 
squirrel’s enemies (p. 36), the author does not mention 
the golden eagle, which preys on it in Scotland, in 
Switzerland, and in other lands. © P 

The author tries to be fair to the grey squirrél, an 
unpopular immigrant from America, and she does not 
find it proved that its inSrease is the reason for the 
decréase of the fed squirrel. The book is enriched by 
some excellent photographs and maps, , 
. æ SETON QORDON 
” 
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cee ae TWO GEOLOGICAL CENTENARIES . wos 
G. B. GREENOUGH, F.R.S. (1778-1855), and Sn HENRY DE LA BECHE, F.R.S. (1796-1855) 


By V. A. EYLES and J. M. EYLES 


N April 1855 the geological world suffered the loss 
of two of its best-known figures, George Bellas 
Greenough and Henry Thomas de la Beche. One of 
them, Greenough, was a founder and first president of 
the Geological Society of London, doyen of the many 
See samy societies established since ; while to de la 
eche we owe the establishment of the Geological Sur- 
vey of Great Britain, a pioneer among such bodies. 
At the opening of the nineteenth century, geology 
was a new science, completely unorganized, and in 
Britain the number of its devotees, nearly all amateurs, 
was comparatively small. Within the life-time of 
Greenough and de la Beche the position so changed 
that the science attained complete independence, 
with its own professional societies ; and furthermore, 
its importance to the country obtained official 
recognition. This state of affairs was the result in no 
small measure of the efforts of these two men. 


G. B. Greenough, originally George Bellas, had: 


assumed the surname of Greenough while still a youth, 
on inheriting a considerable fortune from his maternal 
grandfather. He was educated at Eton and Pembroke 
_ College, Cambridge, and later studied law at Göt- 
tingen. Here, however, the lectures of the anthropo- 
logist, J. F. Blumenbach, seem to have implanted in 
him the taste for science, and for geology in particular, 
which largely determined the future-course of his 
long life. From Gottingen he went to Freiberg to 
study under the eminent geologist, A. G. Werner, 
whose views he adopted and advocated for many 
years. After further travel he returned to Britain m 
1801. Then for some years he took part in the 
activities of the newly formed Royal Institution, 
meeting Humphry Davy, with whom he visited 
Ireland in 1806. In 1807 Greenough was elected to 
Parliament as member for one of the pocket boroughs, 
that of Gatton, Surrey. Although he took his political 
duties seriously, after 1812 he seems not to have 
taken any further public part in politics. 

-While political activity was but a passing phase in 
his life, his interest in geology continued to grow. In 
1807, a few months after being elected a Fellow of 
the: Royal Society, Greenough joined with a dozen 
other enthusiasts to form what one of them called 
“a little talking Geological Dinner Club”, becoming 
its treasurer and chairman (or president). This club 
was, established by 1811 as a regular geological 
society, with Greenough as first president, and it 
began. to issue Transactions’ In 1825 the society was 
formally incorporated by Royal Charter as the 
Geological Society of London, which now has more 
than two thousand members. 

-Tho new Society had'‘not escaped teething troubles, 
for during the first few years of its éxistence it met 
with serious opposition from the Royal Society, 
which, jealous of its own authority in the field of 
scientific inquiry, endeavoured to suppress the new- 
comer. It segms tœ®have been due principally to the 
eqresisténce of Greenough that the senior Society, in 
-ihe person of its president, Sir Joseph Banks, and 
other prominent Fellows, Was unsuccessful in its 
efforts. ° 


«æ Within .& year or so of its formation, the new 
-Geological*Society set up a committee to encourage 


- Lodge. 


the production of geological maps, then very much a 
novelty. On:November 6, 1812, Greenough presented 
to the Society “Nine Maps of England with the 
principal Strata sketched in”, and as a result was 
specifically requested to construct a geological map 
of England upon a large scale. He set about the 
task methodically, combining the results of his own 
field-work with that of other geologists. The resulting 
work, on a scale of 11 miles to the inch, was published 
by the Geological Society in 1820. Though now 
almost forgotten, it was for its time a work of great 
merit, superior in accuracy to the great pioneer map 
of William Smith, published in 1815. It went into a 
second edition in 1840 and a third in 1865. 

Greenough continued for the rest of his hfe to 
serve the Geological Society in one way or another, 
either as a member of council or as president, an 
office to which he was re-elected in 1818 and again 
in 1833. He made no contribution to the publications 
of the Society other than his presidential addresses, 
but frequently took part in the debates which 
followed the delivery of papers, generally adopting 
a somewhat conservative and critical attitude when 
new ideas were discussed. “His contributions to the 
literature of geology were, in fact, remarkably few, 
in view of his long association with the -science, 
though in 1819 he published a series of essays ersitled 
“A Critical Examination of the First Principles of 
Geology”. These are now of historical interest only ; 
but they afford a well-documented record of views 
held and arguments used in the geological discussions 
of the period. 

Greenough also spent many years in compiling & 
large geological map of India, the first of its kind, 
which he exhibited to members of the -British 
Association at Liverpool, in 1854. Incidentally, it is 
worth recalling that he was present at the first 
meeting of the Association, at York in 1831. 

Closely allied to Greenough’s predilection for 
geology was his interest in geography; when the 
Geographical Society was founded in 1830, he served 
on. its first council, and was elected president in 1839: 
The science of ethnology, too, claimed some of his 
interest and attention. 

About 1822 Greenough commissiongd a young- 
architect, Decimus Burton (later one of his executors), 
to build him a house in Regent’s Park, London. 
Known as Grove House, it was deemed sufficiently 
noteworthy at the time to be illustrated in contempor- 


„ary publications. A coloured view of “The Seat off 


G. B. Greenough Esq.” appeafed im R. Ackermann’: 
“Repository of the Arts etc.” in 1828. The house stil 
stands at the north end of Park Road, beyond Hanover 
Gate. In 1953 it was acquired by the Nuffield Founda. 
tion, who have, regrettably, renamed ıt Nuffield 
Here Greenough entertained his friends anda 
fellow scientists at dinner parties and soirées, during 
which scientific matters were the main topic of con 
versation. Here, too, he housed his extensive col: 
lection of books and maps, which on his death passec- 
to the Geological and Geographical Societies. His 
collection of rocks and fossils went to University 
College, London, with the foundation of which he x 
said to have been closely connected. His name 1s stil 
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commemorated there by the Greenough Club, in the 
Department of Geology. | 
Greenough is sd to have been of pleasant but shy 
and modest disposition. He was a distmguished 
representative of a type seldom met with to-day—an 
amateur, in the true sense of the word, well versed 
in science, who had the and inclination +o 
make science his career. Although Greenough made 
no great contributions to scientific knowledge, it 1s 
quite clear that by his own labours, and by his 
encouragement of othors, with financial assistance or 
otherwise, and by lus long service on the councils 
and as president of scientific societies, he contributed. 
much to the advancement of science as a whole. His 
eingleness of purpose persisted to the end of his life. 
It ıs best illustrated by the fact that at the age of 
«#eventy-six, after taking the precaution of making 
his will, he set out for Italy and the East, bent on 
«further geological and geographical researches. Ill- 
«iess prevented him travelling beyond Naples, where 
the died on April 2, 1855. 
Henry Thomas de la Beche became a member of 
the Geological Society ın 1817, when he was twenty- 
«one, shortly before Greenough assumed his second 
presidency. His early years had been spent at 
wCharmouth and Lyme Regis, in a district then 
abecommg famous for its fossil remains, and this may 
have led to his early interest ın geology. At all 
movente, in 1819 he read a paper on the geology of the 
«coast between Bridport and Babbacombe Bay to the 
Geological Society. In-the same year he became a 
Fellow of the Royal Society. He travelled widely on 
mthe Continent as well as in England and Wales to 
Nincregse his knowledge of geology. In 1824 he visited 
Mamuly estates in Jamaica and on his return described 
mhe geology of the island to the Geological Society. 
De la Beche made numerous valuable contributions 
Mo geological literature ; but, in retrospect, the most 
aignificant task he undertook was when about 1830 
he began to colour geologically some of the new one 
Ench to the mile maps of the Ordnance Trigono- 
mnotrical Survey. The mmportance of this work was 
appreciated, and in 1832 he received a grant from 
x to enable him to continue it. In 1835 
"he was appointed on a salaried basis to continue his 
zeological mapping, and this year 1s accepted as that 
3f the foundation of the Geological Survey of Great 
EBritam. The story of the early years of the Survey has 
zeen. told more than once, and ıt 1s clear that De la 
Becho was particularly well fitted to be the first 
lırector of this new national scientific service. He 
«as not only a distmguished geologist, but also 
oroved humagif an able administrator, possessing to a 
narked degree the qualities of tact, firmness and an 
understanding of the official mind so necessary to 
one in his position. Some years ago, Dr. F. J. North 
dublished extracts from De la Beche's correspondence 
ind note-books',. which gave clear evidence of this 
vbility. Other letters of De la Beche (go far unpub- 
whed) are preserved among the correspondence 
Sir Robert Peel now m the Bntish Museum. From 
zhese letters ıt 18 evident that the Director of the 
rew Geological Survey had no hesitation in by-passing 
she ‘usual channels’ and making a direct approach 
© higher authorities, when he deemed it necessary. 
Mn 1841 he wished to obtain sanction for an increase 
n his financial estimate for 1842—43, from £1,400 to 
me1,900. For this increase he had a good reason, 
amely, the addition to his staff of two new 
nen, John Phillips, the palmontologist, and young 
Andrew Ramsay, later to become director himself. 
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Nevertheless, ıt was not a good time to seek per- 


* mission from the Treasury for an increase, however 


modest. The national finances were in ar alarming 
state, with a falling sevenue and a rapidly mounting 
deficit. In August 1841, a Tory government with 
Sir Robert Peel as premier had replaced Lord 
Melbourne's Whig government, and drastic measures 
were expected. The winter of 1841-42 proved to be 
one of the worst, 2conomically and mdustnally, 
through which Britain has ever passed. Yet, on 
November l, 1841, De la Beche wrote from Fish- 
guard to Canon Burkland, then president of the 
Geological Society as well as professor of geology at 
Oxford, explammg his apprehension over his estimate; 
and suggesting that a direct approach to Sur Robert 
Peel would be of assistance. Buckland ummediately 


unexpected. However, only six months later, he was 
to AE era eS a Budget in which, faced with a deficit 
of more than two milion pounds, he imposed an 
mecome tax of 7d. in the £—a most unpopular measure, 
for there had been no direct tax on mcome since the 
war ended ın 1815. Gideon Mantell, another well- 
known geologist, recorced m his journal on May 18, 
1843 : “Went mto the City and recerved my dividends 
at the bank: Peel's rascally tax bemg subtracted 


Tunge *. . 
The economic worth of the work then being carried 
out the Geological Survey m the South Wales 
coalfield was undoubtedly appreciated; and the 
award. of a knighthood to De la Beche m April 1842 
no doubt indicated that Peel valued his services 


5 years later, ic August 1844, De la Beche 
again. asked Buckland to approach Sir Robert Peel. 
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wrote, inter aia: “I replied that I was prepared to 
. give an Immediate and decisive answer—that in my 
opinion the President of the Royal Society ought to 
be a distinguighed man of science . . . that I would 
oppose any other nomination than that of a man of 
science”. In the event, Lord Northampton was 
succeeded by Williams Parsons, third Earl of Rosse, 
and a distinguished amateur astronomer. 

. Peel died suddenly ın 1850, and so did not witness 

the great events of 1851. In this year, on May 12, 
the new Museum of Practical Geology in Jermyn 
Street was opened by the Prince Consort; and in 
the following November the Government School of 
Mines and of Science applied to the Arts (now the 
Royal School of Mines and the Royal College of 
Science) was opened in the same building, with Sir 
Henry de la Beche as its first president. 

This was the climax of De la Beche’s career. In 
1853 his health began to deteriorate, although he 
continued to attend regularly at his office. Early in 
1855 he was awarded the Wollaston Medal by the 
Geological Society; but he was already confined 
to a wheel-chair by-partial paralysis. He died on 
April 13 at the early age of fifty-nine, only two 
days after his last visit to the Museum. Sir John 
Flett, director of the Geological Survey during 1920- 
35, wrote of De Ja Beche in his centenary history of 
the Survey: ‘He had lived to see the fruition of his 
great designs, and to-day at South Kensington the 
Geological Survey and Museum and Royal School of 
Mines, housed in magnificent buildings, form a 
striking monument to his far-sighted policy and 
sound judgment. Nothing that he did has failed and 
with the progress: of the years all his projected 
enterprises have expanded and developed”. 

1 Nature, 148, 254 (1939). g 


SIR JOHN BLAND-SUTTON, Barr. 
(1855—1936) : 
By W. R. BETT ` 


HUNDRED years ago, on April 21, 1855, at 

Enfield, Middlesex, was born John Bland 
Sutton, the eldest son of a market gardener, butcher 
and amateur medical practitioner, and later to 
become the most eminent pathologist-surgeon of his 
day and a great naturalist in the tradition of John 
Hunter, whom he worshipped. Like Hunter, he was 
brought up im the country, and like Hunter, he was 
proud of his humble origin and, indeed, also of his 
Cockney accent. At the age of ten he was taken to 
see Hunter’s house in London, at Earl’s Court, and 
the den if the garden where the menagerie of wild 
animals was kept ; and ever after, this great surgeon- 
naturalist remained his kindred spirit. Having 
worked for two years as a.school-teacher, Sutton 
decided to become a surgeon and, like his hero, 
approached surgery through anatomy and com- 
parattve anatomy. After a preliminary grounding 
at Thomas Cooke’s private school of anatomy in 
Bloomsbury, he entered the Middlesex Hospital 
-Medical School in 1978 at the age of twenty-three, 
and whale still*a student was appointed prosector of 
Pnatomy, and in the following year junior demon- 
strator. Having no money éo spénd on sport and 
social diversions, he worked all day anti far into the 
wight. He was a popular teacher, whose witty 
demonstrations® came tœ be .known as ‘Sutton’s 
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entertainments’. In 1882 he qualified as a medical 
*practitioner, and two years later obtained the fellow- 
ship of the Royal College of Surgeons. In 1886 he 
was elected assistant surgeon to the Ho&pital and 
lectures on anatomy in the Medical School. 

Sutton’s long and mtimate connexion with the 
London Zoological Gafdens began with his appoint- 
ment ın 1881 as prosector, and for five years he 
performed the post-mortem examinations on all the 
animals dying in the Gardens. Many of his findings 
formed the basis of his first book, “Ligaments: their 
Nature and Morphology” (1887), which revolutionized 
anatomy by explaining some of its anomalies in the 
light of morphology. In “Evolution and Disease” 
(1890) he attempted to show that there is a natural 
history of disease, as well as of plants and anifnals. 
Keenly interested in the problem of rickets in young 
lions at the Zoo, he fed them a diet of cod-liver oil, 
bone dust and infant’s food, but this-was not “a 
pecuniary success’’. 

Around 1889 a Dr. J. B. Sutton opened a shilling 
dispensary in the Euston Road. As this was rumoured 
to be Bland Sutton’s venture and he was frequently 
called out in the night for “cheap midwifery”, he 
assumed the name of Bland-Sutton by deed poll. 

A new chapter in Bland-Sutton’s life started in 
1896 when he was elected surgeon to the Chelsea 
Hospital for Women, which he rapidly made the 
Mecca for pelvic surgeons from all over the world, 
for he created the gynzcological surgeon ın place 
of the gynecologist. When he first performed 
hysterectomies for fibroids he was called ‘‘a criminal 
mutilator of women” ; but he was later hailed as a 
pioneer who disestablished the “cough-invajd”, 
rendering her capable of earning her own living or 
becoming a companion to her husband. He made 
æ fortune out of hysterectomies and for a time 
appeared. to lose interest in general surgery. He was 
the first to remove a tubal mole, which he made 
a familiar condition to the gynecologist, and his 
papers on the origin of ovarian cysts in animals, on 
ovarian dermoids and on menstruation in monkeys 
were classics in their day. 

For many years regarded as the surgeon to the 
dental surgeons, Bland-Sutton was an honorary 
member of the Odontological Society, before which 
he read valuable papers on comparative dental 
pathology, and to him we owe the first scientific 
classification of odontomes. His book ‘“ITumours, 
Innocent and Malignant’ (1893, seventh edition 
1922) was a ‘best-seller’ and won him world-wide 
fame. It was so copiously and so dramatically illus- 
trated as to make the text seem almost superfluous ; 
the author had no usé for photographs, and rendered 
& great service to medicine and to literature by 
resuscitating the art of wood-engraving. A fluent 
and attractive writer and speaker, he was forceful, 
witty and adept in producing unexpected similes. 

A knighthood was conferred on Bland-Sutton in 
1912, which was followed by a baronetcy in 1925, and 
he served as president of the Royal College of Surgeons 
of England during 1923-26. He had now reached the 
summit of his surgical career and fame and of his 
ambition. As an operator he was incredibly quick 
and used the minimum of instruments. In profile he 
bore a marked resemblance to Napoleon, and he had 
many Napoleonic traits m his mental make-up, such 
as self-reliance, ambition, natural leadership of men, 
coolness in a crisis, and aloofness of personality. His 
beautiful -court vin Brook Street, an exact 
replica in miniature of the hall of honour in *the 





ans) io ‘he Salene of “lie Bull- 
wed from the Middlesex Hospital in 
1E er 20, 1936, at the age of 
T n his career, the path 
i ough the dissecting room. Fore- 
1. of a more intimate 


he through the pathological institute, 
sented to the Middlesex Hospital the 
Anstitute of+ Pathology. It is fitting 
‘in the museum of this Institute, 
bust by Sir George Frampton: 

tiled ak that should Avert or 


PROPERTIES OF SOLID 
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Fig. 1. Thermally etched surface of solid argon, showing a grain 
boundary ABCDE and striations, particularly in the region w 
the left of XY. Magnification ; the width of the photograph 


approximately 3 mm, 


In order to make effective use of the data on 
elastic constants, detailed calculations are required 
of the lattice dynamics of the face-centred cubic 
lattice, and this problem has been investigated 
recently by Barron and Domb‘. 

Dr. E. R. Dobbs presented an account of some 
measurements of the elastic properties of solid argon 
derived from a study of the velocities of sound in 
polycrystalline specimens. A preliminary investi- 
gation* had shown that it was possible to obtain 
a compact, transparent solid of grain-size about 
0-1 mm. by slowly depositing the argon from the 
vapour phase on to a surface cooled below the triple 
point (83-8° K.) of argon. This technique was used 
to grow a short cylinder of solid argon on one face of 
a gold-plated quartz crystal, one inch in diameter. 
The rate of growth was such that the solid argon 
increased in thickness by about 1 mm. every 10 min. 

The quartz crystals used had an active area of 
about 2 cm. diameter and propagated continuously a 
plane wave of sound of wave-length (1) in the solid 
argon of about 1 mm. This sound was reflected at a 
prepared flat solid/vapour interface and produced the 
usual resonance in the quartz crystal when standing 
waves arose in the argon. Accurate measurement of 
a number of positions of resonance, 4/2 apart, was 
achieved by stopping the growth 
of the argon when a resonance + r 
position had just been passed and f 
then glowly cutting into the argon P 2 | 
with a special tool the position of | 
which was controlled by a micro- 
meter screw. 

The velocities of longitudinal 
(Vz) and of transverse (V7) waves 
in solid argon were measured in 
this way to better than 2 per cent, 

using respectively 1 Me./s. X-cut 
and 600 ke./s. Y-cut quartz crystals. 
These velocities, and an estimatet 
“of the density, (A) 8f solid argon, 

ble ° the adiabatic compress- 
ibility (xs) and Poisson’s ratio (o) 
to be calculated. Using the 
specific-heat values of Clusius, 
he isothermal gompressibility (x7) 
$ o ° 
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has also been computed. The results are given for 
«three selected temperatures in the rayge covered 
by the experiments in the ‘following’ table, where 
x is in cm.’ dyne- units: 


T (°K.) &(gm.|o.0.) Vz (m./s.) Vr (m./s.) x x10" xrxl0 oa 

80 1-63 1410 @ 77 0-51 053 0-20 

70 1-62 735 0-52 0:55 - 0-30 

80 1-61 705 0-60 0:65 0°30 

Preliminary theoretical calculations give results in 
reasonable agreement with experiment’, but a more 
detailed investigation is being undertaken by T. H. K. 
Barron. 

Dr. R. Followell described some recent experiments 
at Bristol designed to investigate the plastic properties 
of solid argon crystals. 

The method of crystal growth, which was developed 
by Dr. D. Stansfield, is a modification of Bridgman’s 
method in which a column of liquid is cooled slowly 
from one end, so that the solid—liquid interface moves 
gradually up the column. A growth-rate of 3-4 cm. 
an hour produces a polycrystalline specimen with 
an average grain-size of 2 mm., including grains 
of up to 6 mm. The specimen is grown in a rect- 
angular tube with bulbous ends. The polycrystalline 
mass is detached from the walls of the specimen 
tube by judicious manipulation of temperature 
gradients. 

Since the surface of the argon is then free, and at 
a temperature which is only of the order of 10° C. 
below the triple point of argon, thermal etching takes 
place and reveals the grain-boundaries, as shown by 
the line ABODE in Fig. 1. 

One of the objects of this research is to study the 
plastic properties of solid argon, in@ludingethe 
phenomenon of slip. For this purpose the crystal is 
grown around a movable anchor, situated in one end 
of the specimen tube. The other end of the specimen 
is held by its bulbous end and so, by moving the 
anchor, tensile stresses may be applied to the central 
part of the specimen. An estimate of the strain is 
obtained by measuring the movement of the anchor. 
The observation of slip, however, was somewhat 
confused by the presence of thermally etched wavy 
striations caused by surface migration of the argon 
and shown in Fig. 1. In spite of this, slip has been 
unambiguously identified. Fig. 2a shows part of a 
grain one second before a stress was applied to the 
specimen, and Fig. 2b shows the same area five 
seconds after the stress was applied—a series of 
parallel straight lines are visible in Fig. 26 anl must 
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Fig. 2. Part ofthe surface of a grain in solid argon (a) before and (b) after alip—the slip lines 
(left) ; are approximately vertical. 


Magnification: the width of the photograph is approxi- 
mately 2 mm. K 
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be slip lines, because the establishment of thermally 
etched striations takes considerably longer than six 
seconds. | i 
Preliminary quantitative observations on the plastic 
properties of solid argon have included measfrements 
of the ultimate stress jas a ction of temperature. 
The programme of fu ure research includes a further 
. study of the slip process, efforts to obtain single 
crystals, measurements of the creep-rate at liquid 
oxygen temperatures and below, a quantitative study 
~ Of grain-boundary movements during grain growth 
and rheasurements ofi the elastic constants of solid 
_ argon. ; C. Doms 
‘Casimir, H. B. G., and Polder, D., Phys. Rev., 78, 360 (1948). 
* Slater, J. C., and Kirkwood, J. G., Phys. Rev., 87, 682 (1931). 
* Barron, T. H. K., and Domb, C., Phil. Mag., 45, 654 (1954); Proc. 
Roy. Soc., A, 227, 447 (1955). : 
‘ BO . R., Dobbs, E. R., and Jones, G. O., Phil. Mag , 44, 1182 


. * Clusius, K., and Weigand, K., Z. phys. Chem., B, 48, 1 (1040). 
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Sir Alexander Fleming, F.R.S. 


Sm ALEXANDER MING, the discoverer of peni- 
cilin, died suddenly on March 11 at his home in 
rane with a heart attack at the age of seventy- 
three. 

Alexander Fleming,|the son of a farmer, was born 
near Darvel in Ayrshire, Scotland, on August 6, 
1881. He received his early education at the village 
school and at Kilmarnock Academy. His father died 
when he wgs seven an ae old, and at thirteen years of 
age Alexander and his brother Robert were sent to 
~ live in London with a doctor brother who practised 
as an oculist in Marylebone Road. He continued his 
education for two- or three years by attending the 
Polytechnic Institute in Regent Street, and then for 
four years worked in a shipping office. However, his 
doctor brother encouraged him to take up medicine, 
and with the help of} a small legacy he became a 


- student at St. Mary’s Hospital Medical School, where ` 


he won the senior entrance scholarship in natural 
science. He showed that he had found his true bent 
by winning practically, every class prize and scholar- 
ship during his student career. He qualified in 1906 
and took his M.B., B.S. of the University of London 
in 1908 with honours land the gold medal. - 

In ]906 Fleming had begun to assist Almroth 
Wright in the Inoculation Department at St. Mary’s 
Hospital, and he continued to work in the same 
Departmert for the rest of his life with the exception 
of an interlude during the First World War. 

In 1928 he was appointed professor of bacteriology 
in the University of Léndon, and he retired with the 
title of emeritus in 11948, but continued as the 
principal of the, Wright—Fleming Institute of Micro- 
biology until the end jof last year. He was busily 
occupied with lecture tours and leboratory work to 


the end. 

Fleming never coed to pay tribute to the 
inspiring leadership ofi that great bacteriologist, Sir 
Almroth Wright, with whom he worked for nearly 
forty years. There is {little doubt that in the early 

-years he, like other assistants—and they were a 
distinguished. team-—was to a considerable exterit the 
apprentice of Almroth| Wright, whose dominant per- 
sonality and fertile brain directed the general research 
programme of the Inoculation Department for many 
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yeafs. But even in " early days, Fleming showed ` 
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his ingenuity ard originality in devising. simple 

apparatus and tachniques for tackling ‘laboratory 
problems. The Fiest World War-directed his attention 

to wound jnfecticn and its control ;¢he was one of 
the first to show that most wounds become infected 

after edmission to hospital. As Wright’s disciple, he 

took an active pazt in the corftroversy on the physio- 

logical versus chamical treatment of wounds, and 

again his inventiveness in devising apparatus and. 
experiments to test the validity of a hypothesis or 

statement was very well demonstrated. This work 
led on to- one of his classical experiments, in which 
he showed that cerbolic acid when added to blood in 
certain concentrasions killed the leucocytes but not 
the pathogenic germs, so that the antiseptic actually 
helped rather tkan hindered bacterial multiplica- 
tion. : 

In 1922 came the discovery of lysozyme. Fol- 

lowing an observation that his own nasal secretion 
after a common cold had an inhibitory action on 
some of the bacteria present in the nose, he showed 
that this lytic sukstance was present m many tissues 
and secretions oF the body and was also widely 
distributed in Nature. But, because it was not 
particularly active against pathogenic organisms in 
vitro, the medical-world did not give it the attention 
it deserved. His work with lysozyme prepared the 
way for the epoca-making discovery of penicillin. 

Fleming had been studying variation in the 
staphylococcus, which meant that he was frequently 
examining colonies of that organism as they appeared 
on ordinary nutrient agar. As a result of this exposure, 
& mould appeared on the culture medium some days 
later and Fleming noticed the unusual phenomenon 
of the disappeatance .of staphylococcal colonies 
around the mould. His first paper describing his 
work with the acave principle of this mould, which 
he named penicilin, shows that he appreciated the 
great potentialities of this substance as a new kind 
of antiseptic. 

Fleming was a reticent and rather taciturn man, 
with great mdependence of mind and strength of 
character. He was a born naturalist, keenly observant 
of everything around him, and always ready to devise 
and test new methods for studying germs in the 
laboratory or seeds and plants in the garden. He 
accepted the many honours that were showered upon 
him with slightly amused modesty. The simple‘kind 
of tribute touchec him most, such as a collection of 
signatures or a letżer from a child or from some poor 
person who had benefited from penicillin. Freed 
from administrative duties, he had been looking 
forward to working again with his beloved phagocytes 
and lysozyme, for the natural defences of the, body 
were his abiding mnterest ; now, instead, we mourn 
the loss of a great: scientist. . l 

ROBERT RUIOKSHANK 
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Prof. A. L. Dixon, F.R.S. ` 


ARTHUR Lee Dron died at Folkestone` on 
February 20 at tha age of eghty-seven. He was the 
son of the Rev. G. T. Dixon, Wesleyan minister of 
Northallerton, and was edumted at Kingswood’ 
School, Bath. He was a scholar of Worcester Colleges 
Oxford, and his long and distinguished career is 
summarized in tha apfoinfments he held: in 1891 
prize Fellow ‘of Merton, in 1898 tutorial Fellow of 
that college, in 1922 Waynflete professor of pura» 
mathematics and professowial Fellow of Magdalen 
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College, Oxford. He was elected to the Royal Society 
ein 1912 and was president of the London Mathe- 
matical Society in 1924-25, : 

In 1945, om his voluntary retirement from the 
Waynflete professorship (for his was a pre-com- 
mission. appomtment), he was elected by Magdalen: 
College to a supernurterary non-stipendiary fellow- 
ship, an appointment but rarely made and a very 

. great tribute to Dixon’s personal quality: colleges 
do not lightly award fellowships, with rooms and 
dining rights, to retiring professors m their late 
seventies. 

Dixon’s research career as a mathematician was 
long and varied. He wrote on algebra, algebraic 
geometry, pure geometry and elliptic functions ; then, 
beginning a seven-year series when he was sixty-two 
years of age, published papers ın collaboration with 
the present writer on Bessel functions and sum- 
mation formule. He was no believer in compelling 
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Glass Technology at Sheffield: . 
Prof. Harry Moore 


Proy. Harry Moors, who is retiring from the 
chair of glass technology in the University of 
Sheffield, began his career in the University of 
London as a lecturer in physics. During this time 


he studied the effects of homogeneous X-radiation on | 


a variety of materials and also wrote (with H. 8. 
Allen) his “Textbook of Practical Physics’, which 
was followed later by the ““Textbook of Intermediate 
Physics”. After the First World War he was 
appointed assistant director (later director) of 
research of the British Scientific Instrument Research 


Association; where he was able to use to the full his ^ 


capabilities as an administrator and leader of a 
powerful research team. Prof. Moore had long been 
interested in glass, and the invitation, which he 
accepted in 1937, to become director of research for 
Messrs. Pilkington Bros., Ltd., enabled him to turn 
his attention to the many problems of modern, 
large-scale glass manufacture. In 1945 he went to 
Sheffield in succession to Prof. W. E. 8. Turner. He 
was president of the Society of Glass Technology in 
that and the’ previous year. His recent work has 
been primarily concerned with the colouring and 
decolorizing of glass in relation to its structure. He 
has conducted spectrophotometrie studies and also 
investigations into the magnetic and electrical 
properties of glasses, all of which have provided 
valuable information on the role of iron in colouring 
glasses. Internationally known for his work in glass 
technology, Prof. Moore is particularly distinguished 
for his capabilities as a lecturer ; his ability to 
explain intricate problems in lucid terms has 
delighted many audiences. 


Prof. R. W. Douglas 


Pror. Moore is being succeeded by Mr. R. W- 
Douglas, who has pursued his scientific career as a 
rgember* of the G.E.C. Research Laboratories, which 
he jomed ‘in 1927. After some early work on the 
measurement of the physigal®properties of glass, he 
became concerned with more fundamerital problems 
«eich as the,relation between the physical properties 
and basic susan of glass and the similarity in 
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every promising young man to embark on research : 
the was himself an example of how a manemust carry 
out research if his mind is made that way. 

Dixon’s physical prowess and accuracy of eye were 
unusual? especially in the way he rétained them to a 
late stage of his career; when he was nearly seventy - 
it was not easy to beat ‘him at squash, and even with 
seventy behind him he could still normally defeat 
several of his younger colleagues. But it is not for 
his hockey, tennis, squash or croquet skill that one 
admires Dixon most; nor even his musical know- 
ledge and skill, nor yet his facility in foreign tohgues : 
the thing about him that one recalls first and admires, 
most is the slightly old-world courtesy and charm ' 
that permeated his every social contact. It was as 
completely natural to him as his physical strength or 
his mathematical power: it endeared him to many 
friends and made him a welcome visitor wherever he 
went. . , W.L. 
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behaviour between glass and the hqud phase in 
respect of such properties as density, thermal 
expansion and viscosity. He is now well known as an 
authority on the physics of glass, and his many pub- 
lications on the subject have enriched the literature 
in this field. From about 1946, Mr. Douglas extended 
his activities to include participation in the field of 
semiconductor physics. A primary concern with the 
semiconductor materials themselves and gheir pbys- 
ical properties led to an interest in the physics of 
the solid state generally. Among the projects for 
which he has been responsible have been the develop- 
ment of new semiconducting materials and the 
elucidation of the properties of semiconductors on 
the grounds of both theory and experiment. 
recent years, Mr. Douglas has contributed to several 
international meetings concerned with the physics of 
semiconductors. In spite of this later change in his 
activities, Mr. Douglas has retained his interest 
throughout m all matters concerned with glass tech- 
nology and the physics of glass. He has served on 
technical committees of the Society of Glass Tech- 
nology and since 1949 has been honorary secretary of 
that Society. 


British Glass Industry Research Association’ 


A NEW research association, the British Glass 
Industry Research Association, has been formed and 
has started work at “Elmfeld”, Northumberland 
Road, Sheffield, with Dr. R. G. Newton as director of 
research, and Dr. D. K. Hill as assistant director. 
Unlike other newly formed. research associations, this 
one does not have to inaugurate its research, for it 
will take over from the Department of Glass Tech- 
nology of the University of Sheffield and will thus 
continue the tradition of research work begun there 
during the First World War. During the past few 
years it has become evident that the demands from 
industry on the time of the professor at Sheffield 
have become so great that it is essential to divide the 
work previously carried out into two portions: a: 
University teaching department, which will also 
carry out research ; and a research association which 
will carry out all the functions for industry of con- 
sultation and remedying troubles, together with 
research for industry. The new arrangements Have 
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now:been made, and the British Glass Industry 
Research Association ‘and the Department of Glase 
Technology ‘are separately administered, although 
they share the same University buildings at 
““Elmfield”. For the Research Association, dustry 
will subseribe a minimum of £20,000, while the 
Department of Scientific ad Industrial Research 
will grant £10,000 a year with an extra £100 for each 
£100 that mdustry subscribes above the minimum. 
On the University side, the University sources will 
„ provide the butk of the money required to rum, the 
Department of Glass Technology, but manufacturers 
have undertaken to continue to give financial support 
to the Department worthy of its position as a source 
of well-equipped scientific and technological personnel. 


Dr. R. G. Newton 


THe new director of research of the British Glass 

- Industry Research Association, Dr. R. G. Newton, 
who was born m 1912, took his Ph.D. and D.I.C. 
for botanical work at the Imperial College of 
Science and Technology, London, and later worked 
on the physiology-of latex for the Rubber Growers’ 
Association. He entered the Research Association of 
the British Rubber Manufacturers in 1938 as a 
research assistant and was appointed head of the 
Research Division in June 1940. After the Second 
World War, Dr. Newton’s work was particularly 
associated with the use of modern statistical methods 
m research analysis. Towards the end of 1948 he 
jomed the British Rubber Producers’ Research 
- Association and two years later was appointed 
co-ordinating officer for technically classified rubber, 
on behalf of the International Rubber Research 


Board. This mvolved general co-ordination of new | 


~development and the producers’ interests, and his 
responsibility for general liaison between producers 
and consumers resulted in wide travelling m Malaya, 
Indo-China, Indonesia and the United States. In 
July 1953 he was appointed deputy secretary of the 
International Rubber Research Board and the Inter- 
national Rubber Development Committee, and con- 
tinued to co-ordinate the international aspects of 
technically classified rubber. The work on which Dr. 
Newton will be engaged is in an entirely new field ; 
but he will carry with him a wide administrative 
experience formed from his work with two important 
research associations. 


Civil Engineering at Sheffield : Prof. N. S. Boulton 


SmncH 1936 the three University Departments of 
Mechanical, Civil and Electrical Engineering of the 
University f Shéffield have been under one professor 
of engineering, each Department being directed by a 
senior lecturer. Separate chairs of civil engineering 
and electrical engineering have recently been created, 
and Mr. N. S. Boulton, senior lecturer in charge of 
the Departmeygt of Civil Engineermg, has been 
appointed to the newly created chair in that Depart- 
ment. Mr. Boulton is a graduate in civil engineering 
m the University of Birmingham; he remained at 
Birmingham for a further two years carrying out 
research, for which he was awarded the degree of 
M.Sc. and the Dudley Docker Research Scholarship. 
After five years professional experience in the Public 

- Works Department of the City of Birmingham, and 
seven years lecturing experience at King’s College, 
Newcastle upon Tyne, in 1936 he was appointed 
senior lecturer in charge of the Department of Civil 


Engineering at Sheffield, and is now deputy dean of 


the’ Faculty of Engineering. Prof. Boulton is the 
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author of several papers m the field of hydraulic flow, 
plasticity and stress analysis. l 


Director of Experimenta! Centres of the National 
Agricultural Advisory Service 


i Ta Ministry of Agrıculture and Fisheries has 
recentiy 


announced the creatien of a new post in the 
National Agricultaral Advisory Service, namely, that 
of director of exDerimental centres, and Mr. P. J.. 
Macfarlan, at present deputy provincial director for 
the Yorkshire ard Lancashire Province, has been 
appointed to fill it. The post is graded at the level 
of provincial direcsor, and the holder will work at the 
headquarters of the Service in London. The principal 
duty of the direcsor of experimental centres will be 
to supervise and control the experimental work at 
the experimental husbandry and horticulture centres, 
and this he will do under the direction of the senior 
advisory officers and in close association with the 
Experimental Husbandry and Experimental Horti- 
culture Committees (and Sub-Committees) of the 
Agricultural Improvement Council, to which he will 
act as convenor. His duties will also melude the 
general supervision and co-ordination of the field 
experimental worx at provincial centres and in the 
counties, and responsibility for the collection, 
tabulation, exammation and preparation for pub- 
lication of the results of experiments. 


The Parliamenta-y and Scientific Committee: 
Report for 1954 


THE annual report for 1954 of,the Parliamentary 
and Scientific Committee (pp. 24; from the Com- 
mittee, London; 1955), besides the usual lst of 
subscribing members and brief report of the annual 
general meeting, zives a list of addresses and dis- 
cussions before tha Committee during the year, most 
of which have already been noted in Nature. It 
includes also a summary of the report of the sub- 
committee on higner technological education and of 
the main points nade by the Lord President of the 
Council in a House of Lords debate on the subject. At 
a meeting of the Commuttee on December 7, it was 
agreed that the sub-committee should be maintained 
in being to advise what further recommendations 
should be made to the Government with regard to. 
the implementation of the plans outlined by the Lord 
President. Several members of the Committee 
specially supported the President ,of the Board of 
Trade in the second reading of the Development of 
Inventions Bill on January 26, 1954. Durmg the 
year a small suk-committee was set up, with Sir 
Harold Roper as 2hairman, to consider whether any 
action was called for ın connexion with the report 
of the Faulkner Committee on the Preventfon of 
Pollution of the Sea by Oil. As a result of several 
meetings and consultations with experts, a resolution 
was submitted to, and passed by, the Parliamentary 
and Scientific Committee, recommending that the 
Lord President of the Council should, in consultation 
with the Minister of Transport and other Ministers 
concerned, arrange for the early appointmerft ‘of a 
small committee to ensure that all necessary research 
work relatmg to the pollution of the sea by oil is 
put in hand fortnwith and ce-ordinated with any 
relevant current r2search work, and stutable errange- 
ments made for its implementation. It is understofl 
that the Oil PollutioneCommittee afterwards set up 
by the Government is taking special steps to deal 
with the various espects of research involved, and itg, 
chairman has informed Sir Harold *Roper that the 
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Committee is in broad agreement with the Parlia- 
mentary and Scientific Committee’s recommendations 
*as to matters for further research. Questions of fuel 
efficiency and the building programme of the Depart- 
ment of Scienfific and Industrial Research were also 


raised in Parliament during the year. R 


Society for Analytica? Chemistry 


Tue eighty-first annual general meeting of the 
* Society for Analytical Chemistry was held ın London 
on March 4, when the financial statement and the 
report of the Council for the past year were sub- 
mitted and approved. The membership of the 
Society was reported as being 1,799—an increase of 
153 since last year. In addition to five ordinary 
meetings in London (two of which were organized by 
the Biological Methods Group and one by the Micro- 
chemistry Group), @ joint meeting with the Ols and 
Fats Group of the Society of Chemical Industry, and 
twenty-one meetings held by the Society’s various 
Sections and Groups, the Society organized two 
special meetings in London as follows: one on the 
use of perchloric acid m analytical chemistry, at 
which a paper was read by Prof. Harold Burton and 
Dr. P. F. G. Praill, and one by Prof. G. Frederick 
Smith (University of Illinois); and the other, at 
which Prof. G. Schwarzenbach (University of Zurich) 
spoke on the complexones and ther analytical 
applications, and Dr. H. M. N. H. Irving gave 
demonstrations. 

At the annual general meeting of the Society the 
following officers and members of Council were 
elected for the forthcoming year: President, K. A. 
Wiliams; Past Presidents serving on the Council, 
Lewis Eynon, D. W. Kent-Jones, J. R. Nicholls and 
George Taylor; Vice-Presidents, C. A. Adams, D. C. 
Garratt and H. M. N. H. Irving ; Honorary Treasurer, 
J. H. Hamence ; Honorary Secretary, N. L. Allport ; 
Other Members of Council, D. C. M. Adamson, C. H. R. 
Geniry, J. Haslam, C. L. Hinton, W. C. Johnson, 
A. G. J. Lipscomb, T. McLachlan, R. F. Milton, Miss 
Mamie Olliver, 8. A. Price, R. E. Stuckey and C. 
Whalley; Eæ-oficio Members, J. R. Walmsley 
(chairman, North of England Section), F. J. Elliott 
(chairman, Scottish Section), H: J. Evans (chairman, 
Western Section), J. R. Leech (chairman, Midlands 
Section), G. F. Hodsman (chairman, Microchemistry 
Group), A. A. Smales (chairman, Physical Methods 
Group) and L. J. Harris (chairman, Biological 
Methods Group). i 


Models of Molecular Structure 


Many research workers have been aware of the 
value of the space-filling atomie models developed 
by GeS. Hartley and C. Robinson at the Maidenhead 
Laboratory of Courtaulds, Ltd. These models are 
now available commercially from the firm of Griffin 
and Tatlock (Kemble Street, Kingsway, London, 
W.C.2). Primarily designed for research, where 
accurately made models are required from which 
quantitative deductions of molecular geometry can 
be made, the models are also emmently suitable for 
lecturing purposes. Their large size (scale 0-8 in. to 
1 A.) and comparative ‘transparency’ make even 
complicated structurgs easy to follow. The bond 
angles, govalent radii and van der Waals radu of the 
mom models are based on currently accepted values. 
When the arrangement invajves only -bonds the 
models are designed by cufting back spheres, of radii 
equal to the van der Waals radi, in the direction of 
Sach valency bend, by an amount which leaves the 
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distance from the atom centre to the middle of the 
dink equal to the appropriate covalent radius. Hor 
those atoms forming bonds involving r-electrons, the 


van der Waals radius will be longer in # direction - 


normale to the bonds as a consequence of the 
x-electron orbitals. Account has been taken of this 
factor. A notable featute of the design is the arrange- 
ment of brass lnk and rubber collar by which the 
models are joined together. This provides elastically 
distortable valency angles so that many molecules 
can be built, including those with* strained rings, 
which cannot be constructed with a rigid imking 
mechanism. At the same time there is no sacrifice of 
free rotation about single bonds, while large molecules 
can be handled without falling apart. Important 
contributions to peptide and protein chemistry have 
already been made with the aid of these models. It 
is likely that ther appleation in other fields will be 
equally fruitful. 


Indian Council of Ecological Research 


Iw order to promote and expand ecological studies 
on Indian vegetation, an Indian Council of Ecological 
Research has recently been set up and will hold its 
first meeting at the Forest Research Institute, Dehra 
Dun, later this year, when plans will be made for the 
execution of ecological studies m relation to forestry, 
agriculture, desert control, soil conservation, flood 
control, etc. The heads of forest departments of all 
States of the Union and vice-chancellors of all Indian 
universities have been requested to send a note 
describing the type of ecological research at present 
being conducted and whether they will be able to 
participate in the work of the Council. e With, the 
information so collected, the Council will select 
places for the setting up of small experimental 
stations for ecological research in collaboration with 
æ particular university or State forest and agri- 
cultural departments. The Council also expects to 
arrange at Dehra Dun a short course in techniques 
and methods in ecological research for ‘students, 
teachers and other workers engaged in ecological re- 
search. The Council consists of the following officers 
together with twelve members : Chairman, Shri C. R. 
Ranganathan, inspector-general of forests, New 
Delhi; YVice-Chairmen, Shri K. L. Aggarwal, presi- 
dent of the Forest Research Institute and Colleges, 
Dehra Dun; and Father Santapau, chief botanist, 
Botanical Survey of India, Calcutta; Secretary, Dr. 
G. 8. Puri, ecologist, Forest Research Institute, 
Dehra Dun. All inquiries should be directed to the 
secretary at P.O. New Forest, Dehra Dun, UP. 


Pectic Enzymes 


Is a further contribution to the physiology of 
parasitism, R. K. S. Wood (Ann. Bot., N.S., 19, 1; 
1955) has investigated the pectic enzymes secreted 
by Bacterium aroideae. He has: shown that cell-free 
filtrates from cultures of this organism on a simple 
synthetic medium contained an enzyme, that he 
has provisionally called ‘depolymerase’, which has the 
property of reducing rapidly the viscosity of pectm 
solutions. The filtrate also contained protopectinase 
which macerated slices of potato tuber. The filtrates, 
however, had little pectin-esterase activity. The 
activity of the depolymerase was found io be directly 
proportional to the enzyme concentration; that of 
the protopectinase was approximately proportional 
to the square root of the enzyme concentration. 
Partial purification of crude solutions was effected 
by acetone or ethanol precipitation. The various 
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properties of the enzyme preparations and of the 


depolymerase, have been investigated and results ® 


recorded. The differences between the pectic enzymes 
of B. aroideae and those from other sources, and the 
possible identity of depolymerase, polygalactfronase 
and protopectinase, are discussed. 


Symbiotic Systems for Nitrogen Fixation 


G. Bond and G. D. Scott have been able to demon- 
strate, by using nitrogen-15, the occurrence of fixation 
-of elemental nitrogen in the lichens Collema granosum 
and Leptogium lichenoides, in both of which Nostoc is 
present as the algal component (Ann. Bot., N.S., 19, 
65; 1955). A similar result has been demonstrated 
in the liverwort Blasia pusilla ın which Nostoc is 
present in thallus cavities. The indications are that 
Nostoc is the agent responsible for the nitrogen fix- 
ation. In the same investigation, no evidence was 
“obtained of nitrogen fixation on the mycorrhizal roots 
of intact plants of Calluna vulgaris or of Pinus 
sylvestris, both of which, but especially the former, 
have been held by previous investigators to be 
capable of nitrogen fixation. 


Zoological Nomenclature 


Norice is hereby given that, as from August 28, 
1955, the International Commission on Zoological 
Nomenclature will start to vote on the following 
cases involving the possible use of the plenary powers 
for the purposes specified against each entry. Full 
particulars of these cases were published on 
February 28, 1955, in Parts 3 and 4 of Vol. 11 of the 
Bulletin of Zoological Nomenclature. (1) Entomobrya 
Rong@ani, $861 (Cl. Insecta, Order Collembola), 
validation of; (2) Iphis Leach, 1817 (Cl. Crustacea, 

-Order Decapoda), validation of (correction of error 
in Opinion 73); (3) Homalaspis Milne Edwards {A.), 
1863 (Cl. Crustacea, Order Decapoda), validation of 
(correction of error in Opmion 85); (4) Monticulipora 
d'Orbigny, 1849 (Cl. Bryozoa), designation of type 
species for; (5) obscura Berezowsky and Bianchi, 1891 
(Larvivora) (Cl. Aves), validation of; (6) bez Ridg- 
way, 1874 (Eremophila alpestris var.), suppression 
of; (7) dingo Meyer, 1793 (Canis) (Cl. Mammalia), 
validation of, as the name for the dingo ; (8) Bombina 
Oken, 1816 (Cl. Amphibia, Order Anura), conserva- 
thon of; (9) Scolopendra Linneeus, 1758 (Cl. Myria- 
poda), designation of type species for. Proposals are 
also made for the adoption of two ‘Declarations’ : 
(a) clarifying Rule (g) of Article 30, relating to the 
selection of the type species, in cases where a species 
has two or more names objectively synonymous with 
one another; (b) regarding the specific name to be 
adopted for the type species of a genus in cases where 
that species possesses two or more objectively 
synonymous such names. Comments should be sent 
as soon as possible to Francis Hemming, secretary to 
the Commissions 28 Park Village East, Regent’s Park, 
London, N.W.1. 


Biochemical Periodicals in Poland 


Tue successful reorganization of teaching and 
research activities in Polish biochemistry is well 
illustrated by the publication of no fewer than three 
new journals sponsored by the Polish Academy of 

“Sciences ın Warsaw, and devoted largely to bo- 
chemistry. Postepy Btochemi (Progress in Bio- 
chemistry) is edited by Prof. J. Heller, and consists 
of review-articles based on symposia organized 
perjodically by: the Biochemical Committee of the 
Academy. The latest issue (No. 2) reports on two 
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such symposia, ome on clinical biochemistry, with 
contributions by V7. Mozolowski and Z. Stolzmann, ; 
among others; the other on plant biochemistry and 
chemical mycology. Acta Biochimica gPolonica 18 & 
quarterly, devoted antirely to original papers, written 
im Poligh, but wish extensive summaries in both 
Russian and English. Volumeel includes among its 
thirteen papers several origmal contributions on 
blood biochemistry (including one by Skarzynski and 
another one by Mozolowski) as well as some extensive 
analytical studies on purine bases by Dmochowski. 
Bulletin de l Académie Polonaise des Sciences, Classe 
Deuxième, covers the whole field of biological and 
medical sciences and consists of papers communicated 
by members of the Academy. A recent issue (Vol. 2, 
No. 2) contains ten papers (all in English), of which 
three are biochemizal, one by Galos and Ostrowski 
on the electrophoratic separation of carbohydrates, 
another by Zakrzewski ef al. on physicochemical 
properties of dextran, and a third by Shugar and 
Syruczek on lysozyme, mainly on the kinetics of its 
inactivation by heet. 


Van de Graaff Gen2rator at the Weizmann Institute 
of Science, Rehevoth 


A 3-MV. Van de Graaff positive-ion accelerator 
is being constructed specially for the Weizmann 
Institute of Science, Rehovoth, Israel, by the High 
Voltage Engineermg Corporation of Cambridge, 
Mass., and, when istalled, will be used at the 
Institute for studying nuclear reactions produced by 
the bombardment of the nuclei with high-energy 
protons. Dr. Gvirol Goldring, of the Weizmann 
Institute’s Department of Nuclear Physics, is going 
to the United States, where he will take part in the 
construction of the Van de Graaff generator and be 
responsible later for its assembly, installation and 
operation at Rehovoth. He will spend some time at 
the Massachusetts Institute of Technology making 
himself familiar wita the details of-a similar generator 
already installed there. The new generator is due to 
be completed in the United States in December 1956 
and to be installed m the new building of the Nuclear 
Physics Departmert at the Wemmann Institute in 
May 1957. Work on the building is scheduled to 
begin later this yəar as part of the Yad Chaim 
Weizmann programme of scientific and cultural 
development. On his way to the United States, Dr. - 
Goldring, who is twenty-seven years old, is spending 
a month in France at the University of Strasbourg, 
where he has been invited by the Physics Department 
there to assist in drawing up an advanced programme 
connected with the Yan de Graaff accelerator recently 
acquired by it. : 


Woo! Textile Research Conference in Australia 


A NUMBER of scientific workers of international 
reputation in wool research and related fields of 
study have been invited to attend a research con- 
ference on wool textiles, to be held in Australia during 
August~September under the auspices of the Common- 
wealth Scientific ard Industrial Research Orguniza- 
tion. Besides giving them the opportunity to discuss 
the latest developmants m their particular topics, the 
conference will also enable members to see the 
advances that have been made in Australian research 
laboratories and to make contacts with Australia 


research workers. “hdémgmbers will be able to visit 


tHo C.S.I.R.0. wool textile research laboratories, 
which are situated in three of the principal Australian, 
wool-manufacturing centres and comprise a biq- 
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logical chemistry laboratory in. Melbourne, known as 
the Biochemistry Unit, the Physics and Engineering 
Unit in Sytiney, and a Unit at Geelong studying wool 
textile procesging. In addition, the Gordon Institute 
of Technology at Geelong and the recently estab- 
lished New South Wales University of Technology 
in Sydney have extensive facilities for wool textile 
research, and also the C.8.1.R.O. Division of Indus- 
trial Chemistry in Melbourne has for somé years 
carried out investigations into the structure of 
proteins and the chemistry of wool wax. The con- 
ference will open in Sydney on the. mornmng of 
August 22, and on August 26 the delegates will leave 
by road for Geelong, where sessions will be con- 
tinued during August 31-September 2; the final 
sessions will be held in Melbourne during September 
5-9. The programme will be in three parts: the 
chemistry and biochemistry of proteins (the structure 
information can be obtained from the Secretary, 
of keratin and the wool fibre); wool physics and 
fibre assemblies; and wool technology. Further 
International Wool Textile- Research Conference, 
c/o C.S.I.R.O. Wool Textile Research Laboratory, 
343 Royal Parade, Parkville, N.2, Victoria, or from 
the C.S8.1.R.0. liaison offices in London and 
Washington. 


Announcements 


THE spring conference of the Scuentific and Tech- 
nical Group of the Royal Photographic Society 1s 
being held at Reading on April 30. The detailed 
programme can be obtained from R. E. Withrington, 
.49 Kensington Avenue, Manor Park, London, E.12., 


Tux Scottish Field Studies Association is arranging 
a conference on “Field Studies in Education’’, to be 


held in Glasgow on April 25, in Aberdeen on April 


26 and in Edinburgh on April 27, with the proceedings 
commencing each day at 4.30 pm. The opening 
address will be given by Mr. F. H. C. Butler, founder 
and educational adviser of the Council for the Pro- 
motion of Field Studies. The conference is especially 
for those professionally concerned with education and 
is designed to emphasize’the need for field studies in 
education in Scotland. Further information can be 
obtamed from the Honorary Secretary, Scottish 
Field Studies Association, Department of Botany, 
University, Glasgow, W.2. 

THe British Society of Rheology is holding a 
conference on “Visco-elastic Behaviour’ in the 
Physics Department, King’s College (University of 
Durham), Newcastle upon Tyne, during April 29-30. 
An exhibition of rheological apparatus is being 
arranged in conjunction with the conference. Further 
information can be obtained from Dr. E. G. Richard- 
son, King’s College, Newcastle upon Tyne. 


Tue fifth conference of the International Society 
for the Study of Biological Rhythm will be held in 
the Department of Anatomy of the Caroline In- 
stitute, Stockholm, during Septeniber 16-17. The 
principal themes will be rhythmical phenomena in 
the nervous system; cybernetics; and rhythm and 
industrial medicine. Further information can be 
obtained from Prof. Ture Petrén, Karolinska In- 
stitutet, Stockholm 60. 


A SORT cotrse in chemistry for teachers from 
@chnical colleges, to be held at Wynyard Hall 
Training College, Wolvistom, Billingham, County 
Durham, during July 18-27, is being arranged by she 
Ministry of Education. The course will be concerned 


with the cRemfval and gfher aspects of large-scale 
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chemical manufacturing operations, with particular 
ham and 
Wilton works of Imperial Chemical Industries, Ltd. 
The fee for the course, which is residential, is £11.- 
Applicetions, to be made on Form 106 RSC, must be 
sent in by April 30. Further information can be 
obtained from the Mfhistry of Education, Teachers 
Short Courses, 36-38 Berkeley Square, London, W,1. 


Tue Edinburgh Mathematical Society is holding 
its annual colloquium m St. Andrews during July 
13-23. The colloquium will consist of several short- 
invited courses of lectures on topics of general interest 
to mathematicians, supplemented by a number of 
single lecturés, most of which will be on more 
specialized subjects. The following will be lecturing : 
M. F. Atiyah (Cambridge), Prof. P. Hall (Cambridge), 
Prof. W. W. Rogosinski (Newcastle), Prof. E. Stiefel 
(Zurich), and Prof. J. L. Synge (Dublin). The fee for 
the course 1s 10 guineas (non-residents £1 12s. 6d.).” 
Further information can be obtained from the 
colloquium secretary, Mr. J. R. Gray, United College, 
St. Andrews. 


A cours on “Biology and Civil Engineering”, to 
be held in London during July 3-16, has been planned 
for overseas civil engineers by ‘the British Council in 
co-operation with the Institution of Civil Engineers, 
with the object of imparting some of the recent 
developments which have taken place in Britain in 
the application of biological research to engmeering 
problems. The programme is designed to be of 
particular interest to those specializing in water 
supply, sewage treatment, the control of pests, the 
preservation of timber and the effect of vegetation 
on structures. The fee for the course, Which 1s®fully 
residential, is £40. Applications should be made to 
the local British Council representative or to the 
Director, Courses Department, British Council, 65 
Davies Street, London, W.1. l 


Tae Industrial Research Committee of th 
Federation of British Industries has organized a 
conference on “The Education and Traiming of 
Graduate Staff for Industrial Research”, to be held 
at Ashorne Hill, near Leamington, during April 29- 
May 1. The speakers will include Sir Edward Bullard, 
director of the National Physical Laboratory ; Prof. 
E. G. Cox, professor of morganic and structural 
chemistry in the University.of Leeds; Prof. J. A. 
Pope, head of the Departments of Civil and Mech- 
anical Engineering in the University of Nottingham 
(first degree courses); Mr. C. Paine, director of 
Imperial Chemical Industries, Ltd.; Mr. O. W. 
Humphreys, director in charge of research, General 
Electric Co., Ltd. (selection and training); Prof. 
EH. W. Melville, Mason professor of chemistry in the 
University of Birmingham; and Prof. A. J. S. 
Pippard, professor of civil engineermg, Imperial 
College of Science.and Technology, University of 
London (postgraduate training). Particulars can be 
obtained from Mr. G. Withers, Federation of British 
Industries, 21 Tothill Street, London, §.W.1. 


A RESEARCH scholarship worth £400 a year for two 
years is being offered by the Aluminium Development 
Association to encourage and facilitate research in 
the application of light alloys to ship construction. 
The scholarship will be administered by a committee - 
of the Institution of Naval Architects, and it is hoped 
to make an award in September. Further particulars 
of entry, which closes on June 30, can be obtained 
from the Secretary of the Institution, 10 Upper 
Belgrave Street, London, 8.W.1. 
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Head of the Department of Textile Industries, Bradford Technical College 
& 


HE question of the status of higher technology 

is a matter which has been exercising all levels 
of critical opinion in Britain. In all cases, however, it 
has been generally agreed that little progress in higher 
technological education can be made except it be in 
an institution which itself encourages technological 
research and development in the appropriate depart- 
ments. In this field it is of interest to consider the 
progress in research which has been made in the 
Textile Department in the Bradford Technical 
College and some of the difficulties which have still 
to be faced in this work. 

The Wool Textile Research Council was formed 
some years ago as a committee representative of the 
industry to collect a statutory levy from the wool 
industry and dispense the funds among the Wool 
Industries Research Association, the universities and 
the major technical colleges of the wool areas of 
Great Britain. Bradford Technical College draws a 
considerable sum of money from this body every six 
months, and together with other grants and scholar- 
ships from the City of Bradford, the International 
Wool Secretariat, the Rayon Research Federation, 
the Bradford Dyers’ Association, Wooleombers, Ltd., 
and the local Hospital Management Committee, etc., 
has been able to draw up a wide and comprehensive 
reseagch programme. This work is partially tech- 
nological, that is, research and development work on 
spinning, weaving and designing is in progress, and 
also a scientific programme has been inaugurated 
dealing mainly with fibre structure and the growth 
and development of wool and other related tissues. 

A team of research workers in the Department of 
Textile Industries has been collected during the past 
three years, and attempts have been made to recruit 
research Fellows and Scholars from as wide a field of 
training as possible. It is obvious that this ıs the 
best way to broaden the scope of the work and the 
outlook of the research student during and after his 
training period. To this end, during the past three 
years, a staff has been recruited as follows. (‘These 
include four members of the research teams who are 
carrying out work in the Department of Chemistry 
and Dyeing, and who, with other research workers 
outside the scope of this discussion, are under the 
general dire@tion of Dr. R. L. Elliott, head of that 
Department): (a) four Research Fellows, from the 
Universities of Oxford, Manchester, Sheffield and 
London (Bradford external student); (b) eleven 
Research Scholars for scientific research, from Man- 
chester, Sheffield, Liverpool, London (internal) and 
London (external) ; (c) five Research Scholars for 
technological research—one internal London graduate 
and four past diploma students of the Textile 
Department of the Technical College. 

It is clear from the list of research workers, whose 
remunerations vary between £300 and £900 (approx- 
imately) a year, that the industry and local authority 
have carried out their commitments to the full and 
with a considerable sense of urgency. In point of 
fact, the specialized equipment is provided mainly by 
the Wool Textile Research Council, although it must 
be clearly understood that from the point of view of 
-devefopment work the education authority has during 


` the past provided a complete range of pilot plants so 


that trials can be carried out ın a routine manner in 
the spinning, manufacturing and finishing sheds of 
the Department. Thus, even before its expansion 
the Textile Department has had adequate equipment 
for certain of its anticipated research and develop- 
ment work. When, however, one considers the 
academic awards available to the students, the 
situation can at its best be described as chaotic and 
at its worst, farcical. 

First, there is no fandamental difficulty for London 
graduates in submitting work for higher degrees. 
Secondly, in the case of non-London graduates, those 
from the civic universities can submit work for M.Sc., 
but are not acceptable to these institutions as Ph.D. 
students. In this way they are no more favourably 
placed than graduates working in industry, so that 
research in technical institutes with scholarship 
finance is only likely to attract a core of enthusiasts. 
The graduates from the older universities are in an 
even. less enviable Dosition; there is no research 
degree which they cen attain. 

Finally, for the diploma students the outlook is no 
more encouraging. All the students mentioned earlier 
with the primary qualification are eligible for the 
direct award of assodateship of the Textile Institute 
two years after obtaining the diploma and when they 
reach the age of twenty-five years. Three of these 
students have already carried out sufficient research 
to submit the work for the award of fellowship of 
the Institute, essentially a research qualification, but 
the latter diploma cannot be held for some years 
after the student has been awarded the associateship 
qualification. (I am not in disagreement with the 
principle of the awarc. of the associateship at twenty- 
five and fellowship at shirty (approximately), as many 
factors other than academic ability are involved in 
all such professional awards.) Thus, academically, 
students may well be of fellowship standard before 
they have reached the age barrier of associateship. 
Unfortunately, there is no award whatsoever which 
can give these technological research workers an 
academic designation. of the standard which they 
have attained. 

From the academic point of view, therefore, the 
provision of appropriste degrees is the final stage in 
the establishment of a school of textile research in 
Bradford Technical Ccllege. The standard of reséarch 
work and the theses submitted by the research 
students of the College have been of a sufficiently 
high standard that ug to the present no application 
for a higher degree has been rejected by the 
external examining bodies, from which it is reason- 
able to. assume that. the work is of an adequate 
standard. One might therefore ask, what is the 
difficulty ? 

No longer can the blame for the inadequate pro- 
vision of opportunity De laid atghe door of the City . 
or the industry ; it now appears to res? firmlyeon the 
shoulders of these bodies whose terms of referenc® 
include the authorizatibe and institution of scientific 
and technical degrees and diplomas. I have directed 
attention to these anomalies and difficulties with e 
some diffidence. e ° 


ae Year ended Jyne 80, 1954. 
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SMITHSONIAN INSTITUTION 


ANNUAL, REPORT FOR 1953-54 


HE repôrt of the Secretary of the Smithsonian 
Institution for the year ended June 30, 1954*, 
refers to the completion of a new exhibitidn hall, 
opened to the public on April 14, 1954, as the first 
installation of the programme of modernization and 


reconditioning of exhibitions in the Institution which’ 


during the next nine years should transform entirely 
the outmoded, inadequate and sometimes uninstruc- 
tive features of the Smithsonian exhibitions so that 
they can be seen in a modern suitable setting. This 
first hall displays the development of the archzology 
of Central and South America before the coming of 
Columbus. Much progress was made during the year 
in developing detailed specifications for the new 
Museum of History and Technology, and further 
consideration has also been given to the buildings 
required for the National Zoological Park and the 
Natural History Building. The River Basin Pro- 
gramme was sharply curtailed, and the Secretary 
expresses anxiety lest, if funds are not made available 
next year, it will be forever too late to pursue the 
study of the early life of the original Americans, 
80 per cent of whose important archeological remains 
ave in river basins. ne 
For further details of these surveys, the Secretary 
refers to the report of the Bureau of American 
“Ethnology ; this latter report and those of the other 
nine bureaux administered by the Institution, of the 
library, of the executive committee of the Board of 
Regents, and that on publications are appended. 
During the year 632,243 specimens were added to the 
collections in the United States National Museum, 
visitors to which numbered 3,262,150, and in which 
on an average at least a hundred scientists not on 
the Smithsonian staff are daily at work. Field-work 
was conducted ın Thailand, Venezuela, Panama, the 
Caroline Islands, Fiji, Mexico, and many parts of the 
United States. Dr. M. W. Stirling, director of the 
Bureau of American Ethnology, continued his studies 
of Panamanian archeology, and Dr. H. B. Collins 
his Eskimo research and other arctic activities, 
including chairmanship of the committee supervising 
the preparation of the “Arctic Bibhography” for the 
Department of Defense. Studies of Olmec archzol- 
ogical materials from southern Mexico were con- 
tinued by Dr. P. Drucker, while field activities in the 
river basin surveys consisted chiefly of reconnaissance 
or surveys to locate sites that will be involved in 
construction work or eventually submerged by 
reservoirs. By June 30, 1954, archeological surveys 
or excavations had been made since 1946 in 243 areas 
in 27 States and 4,345 archzxological sites recorded, 
of which 852 were recommended for excavation or 
further testing. Activities of the Missour: Basin 
project were greatly reduced for lack of funds, but 
six field parties operated in the Basin during the year. 
In" Tennessee detailed surveys were made of the 
Cheatham Lock and Dam and Old Hickory Lock 
and Dam projects on the Cumberland River nea 
Nashville. i 


. The Astrophysical Observatory completed work on 


the ninth revised edition of the “Smithsonian Physical 
“ables” and on Vol. 7 of the “Annals of the Astro- 
physical Observatory”. Solar-radiation studies were 
* Smithsonian Institution. Report of the Secretary and Finamctal 
Report of the Exeoutive Committee of the Board of Regents for the 


S onian Publication aea Pp. ix+ 
175-444 plates. ( W gton, Cy: Government Printing Office, 1955.) 
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continued at Table Mountain, California, and Mount 
Montezuma, in Chile; and besides routine work, 
calibrations were made of a silver-disk p¥réheliometer 
for the Meteorological Service of Canada, a.modified, 
Angstgom pyroheliometer for the Meteorological 
Service of the Belgian Congo, and a normal-mcidence 
Eppley pyroheliometes for the United States Weather 
Bureau. The Division of Radiation and Organisms 
has shown that the apical stem hook is-an excellent 
and reproducible test object for measuring the effect 
of radiant energy and chemical factors in the photo- 
morphogenic response, and that triiodobenzoic acid, 
which opposes the effect of auxin m many other 
plant responses, produces an effect on the bean 
stem hook similar to that of the photo-réaction ; 
studies have been completed of the effectiveness of 
various wave-lengths on the opening of the bean 
hook, 

Progress was made in transport of the stored 
collections of the National Air Museum from Park 
Ridge, Illinois, to improved conditions at Suitland, 
Maryland, and three hundred and sixty specimens 
were added during the year. A special exhibit was 
arranged m December 1953 in connexion -with the 
celebration of the fiftieth anniversary of powered 
flight, while the Museum’s studies of the origin and 
history of the guided missile in the United States and 
of the pictorial history of the Wright brothers were 
materially advanced. Accessions to the National Zoo- 


‘logical Park numbered 899 and visitors 3,616,220, but 


new buldmgs are urgently needed, as well as new 
paddocks. During the year twenty-two scientific 
workers went to the Canal Zone Biological Area for 
research, but the number of visitors decreased by a 
quarter. ., = 

The number of packages transmitted by the 
International Exchange Service decreased by 1,429 
to 1,020,509; but 3,566 boxes, or 917 more than 
during 1952-53, were shipped to the foreign exchange 
bureaux, meluding sixty-two full sets and forty-three 
partial sets of United States government documents 
in exchange for official publications of foreign 
governments. Additions to the Library totalled 
69,484 publications, and 515 new exchanges were 
arranged, while more than fifteen thousand reference 
questions were handled despite the fact that under- 
staffing kept the bureau libraries closed except to 
staff and that overcrowding in the library of the 
National Collection of Fine Arts urgently needs to be 
relieved. ; 


VISCOSITY OF POLYMER 
SOLUTIONS 


S a continuation of two earlier seminars on 

polymer science (see Nature, 171, 65 (1953), and 
172, 102 (1953)), four lectures on “the viscosity of 
polymer solutions were given in the Chemistry 
Department of University. College, London, on 
March 11. Short abstracts of the lectures were 
circulatéd in advance, and this facilitated the dis- 
cussions which followed the lectures. Prof. P. J. 
Flory dealt with relationships between the volume 
taken up by a flexible chain-lke polymer and the 
viscosity of solutions containing such species. “In 
good solvents the polymer molecules expand, and in 
poorer ones they assume & more nearly statistically 
unperturbed configuration. Through the use of 
suitable viscosity measurements, it is possibi to 
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establish the unperturbed dimensions of the polymer 
chain, which depend on bond-lengths and -angles and 
on hindrarfte‘to free rotation. The theory, developed 
by Flory, enables, furthermore, an estimation to be 
made of thermodynamic parameters related go the 
heat and entropy of dilution of the polymer in a 
given solvent. It is also possible to explain the 
marked alteration of the viscosity of polyelectrolyte 
solutions brought about by changes of pH or ionic 
strength. 

Prof. C. E. He Bawn discussed intrinsic viscosity 

relationships for polytsobutylene and polystyrene in 
mixed solvents, some of the intrinsic viscosities being 
determined over a range of temperatures. These 
results were used to examine existing theories 
of the viscosity of polymer solutions and, in 
particular, the relationships dealt with by Prof. 
Flory. 
- Prof. J. A. V. Butler gave an account of viscosity 
measurements of two polyelectrolyte solutions, these 
experiments being done at low concentrations and 
rates of shear. Some of the results were interpreted 
with the help of an electrostatic theory of charged 
thread-like particles. Dr. B. A. Toms described a 
rheological investigation of about 3 per cent solutions 
of polymethylmethacrylate. The experiments were 
carried out with the help of a coaxial cylinder elasto- 
viscometer. The rheological behaviour of these 
solutions can be specified by a viscosity coefficient, a 
relaxation time and a retardation time. The vari- 
ability of these parameters mdicates that relaxation 
of shear and of rate of strain are effected by different 
mechanisms. 


` 


7 THE COUNCIL FOR THE 
PROMOTION OF FIELD STUDIES 


FTER a stringent period of economy caused 
by financial difficulties, the chairman of the 
Council for the Promotion of Field Studies, Prof. 
S. W. Wooldridge, reports that the increased bookings 
at the field centres and the careful husbanding and 
disposal of the Council’s resources have led to a 
happier situation and a development of the Council’s 
activities : a grant for equipment has been made to 
each of the four centres, while the teaching staff of 
three of them has been augmented by the appomt- 
ment of a field assistant. In addition, substantial 
capital expenditure to improve comfort and acom- 
modation has been approved at Dale Fort and 
Juniper Hèl. The fourth annual report of the 
Council also describes the work at the field centres 
in 1954*. 

At Dale Fort, marine biology agam proved the 
greatest attraction at the centre, only geography 
with all its ẹ variations providing comparable 
numbers. 

At Skokholm, work has been begun on the annual 
marking of puffin chicks, while many puffins were 
ringed to throw light on the movements, attainment 
of maturity, mortality and expectation of life of 
these birds. ; 

Students agam contributed to the long-term 
‘research projects at Flatford Mill; these included 
investigations into the distribution and feeding 
habits of flounders at the head of the estuary, and 

*Council for the Promotion of Field Studies. Annual Report, 


1958454. Pp. 60+8 plates (London: Council for the Promotion of 
Field Studies, 1955.) 
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the study of the vegetational succession taking place 


e on mud-banks formmg at the lower edge of Sher- 


bourne Brook. . 

At Juniper Hall, zeographical subjects of all kinds 
were the main interest of 53 per cen? of the total 
number of students, while biological studies of one 
kind o another accounted for 39 per cent of the 
attendance; courses for sixth*form students from 
grammar schools and public schools formed the most 
stable element in tLe centre’s economy. 

An interesting development at Malham Tarn was 
the arrangement of a special course for secondary 
modern school teachers ; this was done in conjunction 
with the West Riding Local Education Authority, 

The report also contains details of some ofthe 
specialized work that was carried out at different 
centres. 





NEBULA AND STAR CLUSTERS 


T the meeting of the Royal Astronomical Society 

on February 12, 1954; at Burlington House, 
London, the presidential address (read by Prof. H. 
Dingle in the unavoidable absence of the president, 
Dr. J. Jackson) was delivered on the occasion of the 
award by the Society of its Gold Medal to Dr. Walter 
Baade, of the Mt. Wilson and Palomar Observatories, 
for his observational work on galactic and extra- 
galactic objects. The address, which has been pub- 
lished in full (Mon. Not. Roy. Astro. Soc., 114, 3 
(1954); and also The Observatory, 74, No. 879 
(April 1954)), commenced with a brief outline of 
Baade’s work with tke reflector of 1 m. aperture at 
Hamburg Observatory from 1919 until 1931, when 
he joined the staff of the Mt. Wilson Observatory to 
work with Hubble on the branch which was his chief 
interest at Hamburg—the direct photography and 
photometry of nebulx and star clusters. Soon after 
his arrival at Mt. Wilson Observatory he undertook 
an investigation for dsterminirig the distance of the 
wispy cloud in Cygnus. a region to which he had given 
special attention when he was at Hamburg and in 
which he had found that many of the variable stars 
were eclipsing variables. Three classes of stars were 
used from Mt. Wilson observations for determining 
the distance—the eclipsing variables; long-period 
variables ; and early B-type stars—and they indicated 
distance moduli of 12-5, 13-0 and 12-7, respectively, 
the latter being adopted. The question of the absorp- 
tion of light in space then arose, and from the colour 
indices of eighty stars of type B8 to Ad a colour 
excess of 0-25 was found. On the assumption that 
this was due to pure Rayleigh scattering, Baade 
deduced that the Cygnus cloud was 2,630 parsecs 
distant; if no correction for absorption had been 
applied, a distance of 3,500 parsecs would follow 
from the adopted modulus. The few Cepheid variables 
found in the cloud gave very unsatisfactory results : 
four of long period wers so faint that they could not 
be fitted in with the adopted modulus; two could 
be explained by heavy absorption; and two others 
might be much farther off than the cloud. In 
addition, five short-period cluster-type variables 


could not be fitted inso the generale result, but it° 
was possible to explain them as belonging to the 


general galactic field ofgsuch objects. 
The address next turn8d to another branch of 


‘Baade’s work—that cormected with nove and super- 
nove. The discovery Ly Ritchey in el91F of a novas™ 
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-~ deductions confirmed Baade’s views, 


after t 


-672 ` o 


in the spiral nebula N.G.C. 6946 was followed by the 
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Dr. Jackson’s address dealt at length with thi 


discovery of many other nove in other extragalactic «results obtained with these red-sensitive plates, anc 


systems, and these discoveries opened up & new way 
for the determination of the distances of these 
systems if an ùbsolute magnitude could be attributed 
to them. The results of the first efforts at this 
determination proved disappointing because® of the 


very large range of magnitudes in the luminosities of 


the nove observed. This unusually large range—up 
to eleven magnitudes—indicated one of two things : 
either there was a very large dispersion m the 
absolute magnitudes of the nove; or there existed 
two groups of nove differing in luminosity by a 
factor of the order ten thousand. The second 
alternative was shown to be the correct one as a 
result of Hubble’s investigations of the Andromeda 
nebula, and Baade concluded that, in addition to 
the class of fainter nove, to which most of our 
galactic nove belong, there was also a class of super- 
nove the average magnitude of which was about ten 
magnitudes brighter and hence they were visible in 
nebulz so distant that the fainter nove could not be 
observed there. The spectra of six supernovee which 
were quite distinct from those of other stars, includ- 
ing ordinary nove, obtained about the time of Baade’s 
which are 
now universally accepted. Dr. Jackson’s address then 
went on to discuss fully the developments in this 
branch. _ 
Turning now to other features in Baade’s work, 
about a century ago Prof. G. P. Bond, in reporting 


on the rapid progress in photography, announced 


that stars to the sixth magnitude could be photo- 
graphed ; he then made the optimistic forecast that 


on some lofty mountain and in a purer atmosphere 


stars up to eighth magnitude might be photographed, 
and, by increasing the aperture threefold, all the 
stars up to the tenth and eleventh magnitude could 
be photographed. Bond lived long enough to see the 
aperture increase from 15 to 45 in. with a corre- 


sponding increase of about 24 magnitudes in the. 
Dr: Jackson 
points out that there are other methods for increasing ~ 


stars that could be - photographed. 


the photographic powers of telescopes, such as 
changing from a long-focus refractor to a short-focus 
reflector (which happened when he was at Green- 
wich) and improvement m clockwork and engineering ; 

but unfortunately the stage is approaching in which 
fogging due to the light of the night sky is of the 


same order of intensity as that of the images formed 


by the faintest stars. The hope for the future lies 
with the sensitive plates, and at the meeting of the 
International Astronomical Union im Stockbolm in 
1938, Baade showed photographs of obscured regions 
of the sky taken with a new brand of red-sensitive 
plate. He stated that one plate showed eight hundred 
thousand stars to the square degree and that, with 
the optical means available, the limit had not yet 


- been reached. It was æ great triumph in 1942 when 


plates of the Andromeda nebula, taken with the 


100-in. reflector, revealed for the first time “signs of 


incipient resolution in the hitherto apparently 
amorphous central region—signs which left no 
doubt that a comparatively small additional gain 
„in limiting magnitude, of perhaps 0:3 to 0:5 Mag.» 

" would ring owt the brightest stars in large numbers”. 

it was merely a matter of time for further 
investigations before successful plates were secured 
for about the restricted fange of wave-length used, 


6300-6700 A., so that the most troublesome part of 
=the night dky was cut out. 
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the following is a summary of Baade’s thw regardin; 
Population i and Population ii in different regions o 
space-fsee Astrophys. J., Sept. 1944). The metho 
was applied to M 31 and the two companion nebula 
M 32 and N.G.C. 205,eand, following their resolutio 
into stars, Baade suggested that there are two type 
of stellar populations. Population i, in which brigh 
giants and supergiant stars are common, is found iï 
the arms of spiral galaxies but notin their centre 
regions, and this population includes a higher prc 
portion of binary stars but less nove and supernov: 
than Population ii. The latter includes no star 
brighter than a normal giant, absolute magnitud 
about — 2, with comparatively low temperature, an 
also the high-velocity stars, stars found in globula 
clusters, in elliptical nebule and in the central unre 
solved regions of spiral nebulæ. In connexion with thi 
subject, Baade’s work on the Sagittarius cloud prc 
vides very interesting corroboration of the genert 
view that our galaxy is a spiral nebula like the Andrc 
meda nebula; if this resemblance is complete, th 
Sagittarius cloud, in the direction of which the centi 
of our galaxy lies, should contain stars of Populatio 
ii, “Baade’s investigations of this region with rec 
sensitive plates has shown that this is actually th 
case. Not only was the similarity to M 31 thru 
shown. but also, allowing for a colour excess of 0-3 
which involved a correction to the distance modulu 
of 2-6, the.distance modulus was reduced to 14°’ 
indicating a distance of about 9 kiloparsecs. This | 
close to the generally accepted value for the distanc 
to the centre of our galaxy, which is believed to b 
very similar in its contents to the Androfneda bul 
-an intermediate spiral of type Sb. 

At the end of Dr. Jackson’s address, referenc 
is made to the unsatisfactory position regardin 
determinations of very remote objects by the classics 
Cepheids and to the scheme which is being planne 
for settling the zero point. Direct trigonometri 
methods have supplied the distances of many sta 
of types F to K and, from these, reliable absolut 
magnitudes can be calculated. Baade. hopes t 
observe such stars in the near future; but the wor 
must necessarily occupy a long time as it involve 
not only accurate apparent magnitudes but als 
spectral classification or at least colour indices < 
very faint stars in clusters. In this scheme there lit 
great hope of deducing accurate absolute magnitude 
not only of Cepheids but also of any other objects 1 
the systems, and hence their distances. It is admitte 
however, that the lack of transparenty of spac 
“romains & challenge but also a means of determinin 
something about the contents of interstellar space’ 


JAPANESE FORESTRY RESEARCH 


HREE Bulletins (Nos. 63, 64 and 65) of tt 

Government Forest Experiment Station (Meguri 
Ku, Tokyo, 1953) have been received.. Nos. € 
and 65 deal with various research inquiries and studie 
dealing with forestry work. No. 64 is confined t 
research connected with studies on fog-preventio 
forests. Fog in Japan has a very serious effect bot 
on agricultural and other operations in the Island) 
and a study of the Bulletin is of considerable intere: 
since it presents aspects of a danger which is litt. 
known elsewhere except as a nuisance. 
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< IMPLANT IN THE CHICK EMBRYO “4 

B Dn JOHN W. SAUNDERS, jun., and MARY T. GASSELING 

Department of Biology, Marquette University, Milwaukee, Wisconsin 
= oe “AND - 

Dr. JOHN M. CAIRNS 

epartment of Anatomy, University of Oklahoma School of Medicine, Oklahoma City Oklaho a 


of leg R to control the course 
differentiation of wing-bud ectoderm | 
n of feathers and other epidermal _ 
en clearly demonstrated in the results 
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. portion of the leg bud, the prospective 
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che Journal is published. Al 
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Big, Schenf® of operation Be combining prospentive thigh 
eT N with ectocerm of the apical region of the wing. The. 
graft becomes covered with eetoderm from tea © hast: wing D 
seon after being i implan 





Fig. 2. Terminal leg parts formed by the combination of pro- 

spective thigh mesoderm and ectoderm of the distal portion of | the 

wing. A toe, bearing typical overlapping and warty scales and a 
large claw, is seen 


implants averaged 0:135 mm.* in surface area and 
were approximately 0-1 mm. in thickness. The 
apical ectoderm of the wing bud was merely loosened 
from the adjoining ectoderm and mesoderm, then 
stretched slightly, to provide a site for the graft. 
With this procedure, the transplanted tissues 
developed in a terminal position on the wing. 

Twenty-three embryos operated on in this manner 
survived to the fourteenth day of incubation or later. 
Of these, fwelve showed no recognizable structures 
of leg type on the treated wing. The remaining 
eleven, however, showed large claws and/or scales, 
typical of terminal parts of the leg, in the region of 
the hand. In four of these cases, there appeared 
distinct toes complete with scales and claws (Fig. 2). 
In the other seven embryos, leg structures range 
from imperfectly formed toes to mere patches of 
warty scales on the hand region of a wing which 
appears relatively normal in other respects. 

These results fully confirm the previous conclusion! 
that leg mesoderm implanted in the wing bud may 
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induce epidermal derivatives of leg type in» the 
&ssociated wing ectoderm. Moreover, they clearly 
show that the regional characteristics ofthe induced 
leg structures are influenced by the proxfmb-distal 
level of (he wing in which development of the graft 
takes place. Scales and claws have been induced 
by thigh mesoderm onfy when associated with the 
most apical regions of the developing wing. They 
have never appeared when grafts were made to 
the shoulder-level, or even as far distally as the 
wrist. 

Finally, it should be noted that the environment 
of the wing-bud apex may modify the course of 
differentiation of the grafted thigh tissue itself. This 
seems rather evident, especially in those cases in 
which recognizable toes were formed. In such cases, 
the prospective thigh mesoderm presumably retained 
its quality of ‘leg’, but was modified in the proximo- 
distal character of its differentiation. In other cases 
specific effects of the wing environment are less 
clearly demonstrated. 
form recognizable leg parts, and in some cases the 
hand was almost normal in appearance, although 
somewhat more massive than in the control wing. 
In these cases, the possibility is suggested, therefore, 
that modifying action of the apical wing environment 
brought about the formation of wing tissues from 
the grafted leg materials. While this interpretation 
may be open to some question, it seems clear that 
within the limb bud considerable portions of the 
mesoderm retain a certain developmental plasticity 
until late stages of development’. 

This investigation was supported by research grant 
C'-1481 (C1, C2), from the National Cancer Institute, 
of the National Institutes of Health, Public Health 
Service; by a grant from the American Cancer 
Society, Milwaukee County Division; and by -a 
grant from the Research Fund, University of 
Oklahoma School of Medicine, U.S.A. [Nov. 16 
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A GENERAL CREEP AND RECOVERY PROPERTY OF METALS 
By Dr. A. J. KENNEDY $ 


. British Iron and Steel Research Association, London 


N a very large number of practical applications, 

metals are subjected to discontinuous stress and 
temperature conditions. These arise, for example, in 
gas turbines, where certain ùf the components are 
stressed during the running period at a fairly high 
temperature, and afterwards cool down and remain 
practically unstressed during the period when the 
machine is not running. In a number of such high- 
temperature machines, creep occurs in the metal 
components duping te working periods, while during 
be off-Stress periods other (recovery) processes take 
place. So far as transient creep is concerned, creep 
deformation increases the ges&tance to further creep, 
while the recovery process reduces this resistande ; 
wthus the kehayiour of any particular component 
depends up8n the whole@f its previous history. In 


general, the problem is extremely difficult to treat 
analytically, although certain useful approximations 
can be made, particularly when the stress cycles are 
fairly regular. 

One general question which arises from these con- 
siderations is whether the best material for use under 
continuous creep conditions is also the best under 
the discontinuous conditions encountered in practice. 
Is it possible, for example, that a material which is 
resistant to creep may soften by recovery much more 
than some other material which is less resistant to 
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A number of grafts failed to - 


A AKA * -| 
creep under continuous stress conditions ? The inter- 


action of the fatigue process with such deformation 
and recovery mechanisms may also be important. 
These general questions cannot at present be answered 
with any certainty, but certain work on the transient 
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“the onient ‘that a : Pastion n Be the 
ly recovered. It has been shown that, 
hermal interruption test, satisfies a 
ne form: | 

1 — n)jn = A(t/o)? (1) 
assume that A would vary from 
ven though p might be largely con- 
illy near the Andrade value 0:3). In 
alues of t and p, a number of metals, at 
md temperatures (but for all of 
3), provided n-values distributed about 
the way shown in the inset histogram in 
a ordinate is the number of test results 
2 abscissa being divided into bands 
ie mean n-value obtained provides (by 
1 {1)) a value for A of about 9-0. 
ith values of 15 and 8 obtained in 
nents? and considering A may (in 
any value from zero to infinity, this is 


i sould. Loy the ‘plotted for the case 
and T their Faa is Shoyon, The con- 


eare now no rev le constants. 
onsider how such a result may arise. 
de of the initial transient has already been 
; let the: transient on reloading be a. 


} f transient creep on temperaturo 


ome. function, has support from Mott? 
nt: and is n a widely applicable. 
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recovery temperature for a fixed ‘pre-h story. (fixed. 

T, p, creep stress and temperature), knowing that for 7 
a wholly isothermai interruption-test g/b. varies yi 
little with temperature. Noting th 
functions which govern creep. ne 
suggest a » dependomce, of the Re ms. 
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Thus the condisions are satisfier 
function of n only and if Qe ~ QR: 
taking f(a) = a/(8—a), we derive i 
relevant n-functior. in accordanee w 
ments can be designed to verity (2 
determine Qe and Xr independen 
we obtain Qe = 13,400 and Q 
This is a satisfactory confirm 
equality, but it dees not solve the 
on p. If Qr ~ Qe = AQ, a small qt 
(for fixed p) is slghtly dependent on tent 
though it may be masked by- experimental scatter ; 
n will also be sligh: S Eao e on wie and toa results 
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or not, simply because of the ace 
the determination of Qe and - 
AQ will certainly vary from ‘metal : 
important general point is that Qe and Q} appear o` 
be very nearly tke same for all metals, suggest ing. 
that the two prosesses are controlled ` the same 
basic mechanism. as — 

Apart from taeir fndamental. interesto the 
results have a practical application, as. they show 
that the relative transient creep behaviour of materials ‘ 
under intermibvent Soria as. porpra with con 
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SG also fbe the most successful under 
— intermittent (but. isothermal). scone 
5E Sr ditions. It remains trug that 


such intermittent conditions may 

possibly be more serious, so far 

ag creep failure is concerned, than. 

the continufis on Se These- ‘testà 

have been carried out én fairg 

pure metals, and although wide 

ranges ef stress and temperature: 

i have been used, it is possible that: 
certain more cople material s 

such @& ¢ 
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t hih i is “most. pnb gander 

att lous-#tress conditions. 
cp erirnent is ‘required. before this consideration can 
. e dealt with adequately. In any event, materials 
which exhibit structural transformations (such as 
recrystallization) under the test conditions will cer- 
P not: DOE = in accordance with the 









HLE studying the action of an enzyme 
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etiation + to bs al aTe fee enzyme Which 
ated the H receptors and that contained in 
ae which destroyed the blood-group M 
I ctures. 
ymes are inhibited by the products of 
activity ; in the carbohydrate field this 
observed by Henri’, who found that the 
of invertase on sucrose could be inhibited by 
dition -of large quantities of invert sugar. 
ong and Armstrong‘ afterwards showed that 
and fructose caused inhibition in this 
that maltase could be inhibited by 
‘| glucoside and lactase by galactose 
etoside ; a number of other sugars 
ubitory power. More recently, Reese, 
Jorkrans®, in in studies on the action of 
lulose. preparations, have found that 
t cellobiose inhibits the enzymic 
it appeared possible from our pre- 








xperiments that the enzyme present in T. 
foetus which destroyed H specificity was inhibited by 
sugars which were the produats of its own activity, 
: thorough examination of the inhibition by 


liminary ë 













-of the enzymes which decompose the 
bstances was undertaken. 
ified enzyme preparation used for 
cells was without action on the A 
structwres, but crude extracts of T. 
ymes which rapidly destroy the 
fF the water-soluble A and B 
ahibiting ,action of a number of 
(a) the enzymes presênt in crude | 
ae Tetuer which destroy the A, 1B and H 
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DECOMPOSE THE BLOOD- GROUP SUBSTANCES 
_By De. WINIFRED M. WATKINS* and Pror. W. T. J. MORGAN, F.R.S. 


Lister Institute of Preventive Medicine, London, $.W.! 
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substances ; (b) a partially ree prepar ati n ‘fe 
T. foetus which destroys H activity. only 2 
a partially purified preparation from 
(Type B) containing A- and H-destroying enzy 
was therefore examined. Purified water-soluble A 
B and H substances’, 












at a final concentration o 
0-03 per cent, were used as substrates, and the pe 
centage of the substrate mactivated by the 
alone ‘and i in the presence of the sugars, was 
by means of the serological inhibition es 
final concentration of the added sugar in. each. te: 
was 0-66 per cent. Some of the result ts ob 
using the T. foetus enzyme preparations ar 
marized in Table 1. The limitations of the serologi 
inhibition test do not enable one to- “disti 
accurately between 50 and 100 npor cent x unch 
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bat the same  sonesntration OF eo ae 
B-methyl galactopyranosides and cert 
containing D-galactose, inhibited the ac 
enzyme almost completely. The results oO 
the partiaiy purified H enzyme from | 


L- Paine and Lape ween | 
hibitory ; identical results wora bbe 1 
Cl. welchii enzyme. The enzyme present in 
T. foetus extract was inhibited only 
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EEN anaa [eaters 
nee } stanee | Crude Purified 
a enzyme | enzyme 
3 1 1 1 
3: t 25 50-100 
3. i meaw 1 
Fi ‘a 4 me 3 
ei 50-100 H i 
cè cetyl Tr gincosainine =! 1 _ 1 
-Acetyl D-galnctosamine 50-100 6 —_ 1- 
xl Glacosamine 3 1 1 1 
-Galactosami 6 l 509-100 
t p 8 
aa i 1 
1 — 1 
; 1 _ 1 
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| 50-100] — 1 
: ł 
1 8 — 1 
| 56-100 = 1 
| 56-100 ~ 1 


reece ere ee 


inhibiting the blood-group enzymes 
rude mixed preparation ; they are also 

, ortance. The mechanism by which 
-destroying enzymes break down the 
ids is unknown, as the specificity of the 
hich brings this about has not been 
cand the detailed structures of the 
the blood- -group substances responsible 
ogical activity have yet to be elucidated. 
-< of the products liberated from the 

ubstances by enzymes from different 
has shown that extensive breakdown of the 

requently occurs with liberation of all the 
t sugars. The enzyme preparations used, 
I contain many carbohydrate- 
es, some of which may cause further 
molecule after the first enzymic 
ponsible for the loss of serological 





ast , however, be those which produce 
ne er therefore an examination of 


wn as to the nature of the enzymes 
Hruction of the serological activity 


















cib is one oft these sugars in seas 
h ‘inhibits ‘the action of the corre- 

In view of the difficulty of 
anges in the concentration of the 
not been possible to carry out 
tudies on these enzyme-inhibition reactions 
| to obtain evidence in support of the com- 
ture of the inhibition. If, however, it is 
at the enzymes are inhibited by their 
ducts, it would appear that the initial 
wg to loss of A serological activity 
dro lysis of an N-acetyl galactosamine 
evidence supports earlier indications of 
ortance of N-acetyl galactosamine for A 
activity 
inhibition tests using plant- seed hem- 
, Since p-galactose and the galactose- 


















inhibit the inactivation of H 


n place. The enzymes inhibited by 


which were obtained from u gymner,J.B., , gad Myrbäck, K., “ris Ennymes”, 1, pt. 1 (Acader 


glycosides and disaccharides alone i- = B4 C988). 





hibited specifically the destruction of B aubstance, l 
the enzyme leading to loss ôf serological activity for* 


- this mucoid could be postulated as a, galactosidase. — 
> Galactosidases from other sources Rave failed to - 
“inactivate the B-specific substance; but. this fact 

does n&t disprove tae identity, of the enzyme in 


in the 
T. foetus extract as a galactosidase because the 
specificity requirements, with respect to the nature © 
and structure of the aglycon, of glycosidases from “ 
different sources msy vary widely". The inhibition 
by L-fucose of st bie from both T. Pe and Cl, 
of H substance supports the seriiopical findi ngs whioh 
have pointed to the part played by. this sugar in 
determining H specificity. Thus anti-H agglutinins 
present in eel serum and in plant-seed extracts can 
be inhibited by L-fecose!?. It is of interest that the 
methyl fucopyranesides and_ furanosides . fail to 
substance. by the 
id inhibit the 





enzyme, whereas the galactopyran 
enzyme which destroys B substance. — 

shown, however, that the partially purified H enzyme 
from T. foetus is without action on the methyl 
fucosides, although the presence of a fucosidase in 
the enzyme preparstion is suggested by the fact that 
fucose appears as one of the hydrolysis products 







when the enzyme is allowed to act on the H sub- 


stance. The inhibstion by D-galactosamine of the |. 
enzyme decomposing H “substance is. difficult to — 
explain. It is believed that this hexosamine i is present 
in the N-acetylated form in the H specific. muc 
and yet N-acetyl galactose? is witho: t inhibi 
effect. ae 

The results of these inhibition T: demon- 
strate that the enzymic hydrolysis of each- blood- 
group substance is inhibited. bya. different sugar 
component. Presumably, therefore, a _ different: 
enzyme is involved in the decomposit i 
material; and it seems probable that 1 the 
which bri ing about the inhibition obser d ar 
which play an important part. in the characteristic 
serological specificity of the blood-group substances. 
These tentative conclusions provide asis for 
further studies, end it is believed that ‘similar 
inhibition experiments with simple. substances may. 
yield information in other. systems involving» the 
action of enzymes of unknona R on complex 
biological materials. a l ToN. 17. 
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Indication 1 of a Magnetic F Field of the Planet a 
- “avoid 


\ z Venis p 





a inflsence the patent streams from 


the sun to the earth. We should expect a variation, 
. probably a decrease, of the corpuscular intensity, 


: which ¢ could . reflect itself in the international daily 

















ype ratice of the corpuscular streams is 
lar, and the magnetic character figures 
ani measure. F urther, the magnetic 


€ da the influence of Venus, it is 
i mge to use statistical material as 












Dering iis time there 
i nferior r conjunctions of Venus. I have 







the curves between ten days before and four. r. daya 


are not much more significant. than those occurring 


will be more pronounced in yes 
“activity, since during greater activity 
effect of ultra-violet radiation is increase: 


R<50 diska 4° 


Oar 


R<50 dist. < 2,5 
6) > 


the influence’ f a 1 AXIN 

minimum of solar activ ity in the interval around 
_gero day (conjunction), each value of jhe O-totals was 
corrected for the average deviation of the, values 


at the twenty-seventh day before and after. ~The 
application of this correction was confined to twenty- 


three days before and seventeen days after con. 


junction, to avoid the influence on distant parts of- 
the curves of the peculiarities which are shown in- 








after conj junction. 7 ; 
Fig. 1, curve (a), all conjunctions IE in nu 
The lower values at zero day and a few days befo 


at other times. 
Curves (b) and (c), sunspot number R greater than 

50 (19) and R less than 50 (25), respectively 

effect of corpuscular streams on mag 





the conjunctions of Venus were divided into gro fap 
of years in which the sunspot numbers R are greate 
than and less than 50 ig Scales A dip from. some 









apo 
G 









reater than and les 
how. mip dp. Already indicated by 
` The: E EN of (e) into 


ul: daga Ss is tänoes at conjunction between 
d Bf 4° reveals that both groups show 








































is ommon to all groups for R less than 50. A common 
maximum at nine days before, and perhaps one at 
tó hret days after, conjunction is in some cases 


All other ee are different in 


| alogy ‘with a curve Ce). 
ion is that there is a marked decrease 
-activity from seven days before to 
onjunction. Comparing the curves 
i.groups and judging according to 
expect, the presence of a real pheno- 
ly suggested. Other details are still 
draw conclusions. 

f the strength of the magnetic field 


This curve shows 





only be a rough one, because 
ity of the influence of a magnetic 
am of corpuscles, the pr operties of 
è- known. The asymmetry of the 
ero day suggests a deflexion of the 
m by Venus. If the magnetic axis 
-þe orientated nearly perpendicularly 
f the orbit, then an electrically charged 
ving in, or nearly in, this plane would 


te of the two orientations of the magnetic 
rticle might be deflected in the direction 
movement of Venus and the earth 

n this case, before conjunction, 
rough a region of dispersion of 


ated stream to the earth. In any event, 
e unexpected to find the minimum 
that for zero day. If the cloud was 
enus, but only the earth is shielded 
ct would be imperceptibly small ; 

ccur on. earth at a time after 
ing to the time needed by the 
dow that lags behind Venus to 
> distance from conjunction to the 


At the moment of the beginning of the depression 


in the corpuscular intensity, seven days before con- _ 















hi ‘td will be in a region of the stream 
ergence has just become perceptible. 
te rather arbitrarily that at that time the 
yf the corpuscular rays reaching the earth 
order of 5° (a). In these circumstances 
3e seen that particles with a velocity? 


ill have passed Venus at a distance 











me i f Veorp. sin a 


fo = it x 10° km., H == J: ‘5 x 10-20 







a than 4° respectively. 


the zodiacal gas cloud’. 


-is clear from the complicated caloulatio 


from the observational material 


orce that would curve the path in the 


AOU core. 
fter: conjunction, there will be a — 


_* Kiepenheuer, K. O. 
- 3 üpik, E. J., Z. Astrophys, 35, 43 (19e 


on the structure of deoxyribose nucleic. acid. 
. instrument has already proved it 


ing a dipole field around _ structures of smaller molecules, 


pression for the magnetic field strength is. -obtaining diffraction patterns due to trial structure: - 


Substituting the -and it should clearly leng itself to application in the 
rotons with a velocity of 500 km./sec., — “enough is already known of the chemistry to enab: 
_trial structures to be produced. In. thevusgal form, a 


e projection of the trial struBew 






ing again a dipole field, th 
0-71% oersted. As the problem i put here, the north: 
outh orientátion of the ie ast field, of Venus is 
he same as.that of the earth. a 
- These consideratiens are, of course, ‘much too > 
simple to represent the real situation. In reality, 














_ the problem has essentially a three-dimensional char- 


acter; for example, the magnetic fields to the north 
and south of the equatorial plane of Venus will play 


_their part. Furthermore, the stream will consist of 


E _ particles of different velocities and masses ; and the 
the same decrease. Strong support of the — 


y of the effect is ‘that the dip around zero day | 


stream will be electrically neutral, in which case 
the deflexion will be caused by the polarization of 
the moving streams in the magnetic field of Venus, 
and unless the densities are extremely: ‘small, a much 


stronger field will be necessary. This could be of 


importance for the explanation of the oblateness of sal 





All these considerations direct ths atten on to ne a 
need for more theoretical work on. this subject. As 










rays and the cause of magnetic storms iad f 
problems, the task will not be an easy one. E 5 
the observational point of view, a. ‘detailed investiga- — 
tion of the magnetic variations during the weeks  - 
around conjunctions of Venus would be quite 





_ interesting ; there seems to be here & unii jue oppor- 
-tunity of observing the influence of 
-magnetic field on thə corpuscular 








sun, not on the plenet itself, which Wi 
the only possibility, but by studying the-s 
its passage through such a, field. 
the problem must necessarily be the ft 
significance of the phenomenon by Thoraigh, st ai istical 
methods. Provisional y it seems that the observational 
evidence, if not conc.usive, points in any event with 
fair probability towards the reality of the suspected 
relation. | 
I hope to investigase also whether hers is ai 
influence of Mercury; the moon will presu 
be too close to show this phenomenon. .. Hev 
in both cases the existence of a magne 
doubtful, since these bodies appear oh 
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!? Bartels, J., Abh. Akad. Wissenschaften (Gottinge 


S., and Bartels, J., ‘““Geomagnetism”, 
the yearly surveys ‘of character figures. Hae 


“The Sun”, chapter 6 so 


Photographic Preparation of Masks 
of Large Mo ecules for the tipin 
Diffractometer = 


Tux optical diffractometer! doveltigied. cs) ‘Lipson = 
and others is being used in this laboratory f a 











value, in, pat 0 
a rgpid mepns | 


of macrqmolec:lar structure in cases whe) 





, 0-5 mm. at thero 'is that can be ad in 
the mask. As a consequence, a large moleeule can — 
only be represented by covering a large area of the- 


mask with holes. This gives a diffraction pattern 
on a very small scale, and it is found difficult to obtain 
the pattern without some distortion due to slight 
imperfections in the lens system. 
It is therefore desirable that the mask should be 
produced on a smaller scale, and this means that the 
size of hole must be made still less. This can be 
done by photographic reduction ; but the irregular 
variations in optical thickness of the glass plate and 
the gelatine coating will give rise to phase differences 
tween. the waves transmitted by the holes, which 
ill alter the diffraction pattern. These differences can 
be partly avoided: by sandwiching the plate between 
two optical flats and filling the spaces between 
the plate and the flats with cedar-wood oil, as was 
done by Bragg and Stokes? and H. Wyckoff (private 
communication); but this may not completely elim- 
inate phase differences. A better method is to use a 
photographic technique in which the transparent parts 
of the gelatine in the photographic reduction of the 
mask can be dissolved away to leave clear holes. The 
present communication describes two methods of 
obtaining a mask using standard industrial photo- 
graphic etching processes. 
~The required projection, for example, a few repeats 
of the unit cell content, is arranged as a number of 
positive transparencies on an evenly illuminated sheet 
of flashed opal glass. A photographic reduction of 
this series of units is then made directly on to Kodalith 
3 ‘stripping film’, which is processed by the method of 
ię teh bleach’ reversal described in Kodak data sheet 
“Tt is found best to use a non- -hardening fixing 
ion. The processed film is soaked in water at 
‘oom temperature until the emulsion on its supporting 


















| Dr. G. W. W. Stevens, of Kodak, 












Fig. 2. Diffraction patterns from (a) photo- reduced mask, ) 


punched mask 






membrane strips off readily. This einen 
emulsion downwards on the surface of an optical flat, 
excess water is gently squeezed off, and the membrane 
is allowed to dry. When thoroughly dry, the support- 
ing membrane is dissolved away with acetone and 
the mask is ready for use in the diffractometer... 
mask may be examined under the microscopi 
possible defects, such as error of hole sia, incomplete 
removal of the stripping membrane, or uneven, 
shrinkage. | 
Using the method described, it is ‘possible, 
reasonably good camera lens, to obtain a photogtaphic 
reduction with a minimum size of hole of about. 100u 
over a circle of 5 em. radius, and no difficulty ig 
experienced in the processing. The method can bi 
used for obtaining very much smaller holes (~ 30u). im 
the emulsion, but the relative size of the holes varies 
greatly with exposure and processing, and a minimunt 
hole of 100p seems a reasonable compromise... Ne 
difficulty has been experienced due to shrinkage on 
distortion of the stripped emulsion membrane. TH 
projection of one turn of the helical model of deoxy. 
ribose nucleic acid, together with the reduced mask 
is shown in Fig. 1 (actual size). Fig. 2a shows ‘thi 
diffraction pattern given by this mask, and Fig. 2b th 
pattern given by the original punched mask for com 
parison. The poor quality of the second pattern, a 
compared with those usually obtained from punches 
masks of smaller structures, is, of course, dt > thi 

large linear dimensions of the mask and the conseque 
small dimensions of the diffraction pattern. | 
An alternative method of preparation of the reducec 
mask, in which the minimum size of hole. may b 
very much smaller than 100z, is by coating a silvere 
optical flat with a very thin layer of light-sensitive 
colloid, for example, bichromate gelatine. A negative 
is contact-printed on the colloid, and in those regions 
where there has been no exposure the colloid-is dis 
solved away by the appropriate developer ; the unde 
lying silver is afterwards removed with an etehi 
solution. To obtain the maximum resolution wit] 
this method the process requires very careful- contr ; 
We wish to thank Prof. J. T. Randall for encourage 
ment and Dr. M. H. F. Wilkins for helpful discussion 
> Ltd. and . 
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er ri of Sea Echo at 
= 13°56 Me./s. 


frequency shift of radio waves 






























and a* portion of a typical record. is 
g. 1. Such records show the following 
d features: (a) the frequency of the 
cipal — component (as initially obtained by 
the length of individual cycles on the 
isingly constant at about 0-38 c./s., 


now that the range of frequencies 
all. -Spectrum analysis of the records 
: Admiralty wave analyser! confirmed 
7:2 is a reproduction of a sample 
“which shows a large but narrow 
“quency of 0-38 ¢./s. accompanied by a 
eak.at a frequency of about 0-54 c./s. 

e ‘explanation of these features can be 














n gratings. It is known? that, under a 
on the wind velocity are generated. Of 
iy of waves, some travelling radially 
will have a wave-length L and will 
large signal when L = 4/2, being 

ener Since the velocity vofa 


ase, A = 22-1 m., g = 9-81 m./sec.*, 
6 ¢./s., agreeing closely with the 
0-38 c./s. found from Fig. 2. 


he sea surface at 13-56 Mc./s. has. 


d conditions and state of the sea ; 


; is assumed that the sea waves act as. 


sea waves of all lengths up to a maximum — 


and by the use of the relation $ 


- sidered to be good. 
 oceanographers, since the explana: 





use of radio waves cf lower frequency longer sea 
“waves would be obse-véd, and that the use of an | 


sea-wave spectromete>. 
under extremely calm conditions, howev 


i : ¿waves have a velocity 
length, then thp Doppær shit for radio wave-lengths ` 
Tess than 4 cm. under very calm conditions should’ 












Fig, 2 





It might also be expected that 3 
sinusoidal waves of wave-length ; “beiti 
an integer, travelling radially towards the antenna, 
would cause reinforcement and thus large. reflected 
signals. These would then have: _ Eeppier: shifts 
Af = ,/%2. The subsidiary peal in Fig. 2 ata 
frequency of 0-54 cje a 0-38 4/: 2 ie suggests that 
this is due to waves having a len th D =>. 

Both the peaks in Sig. 2 depart considerably from 
line spectra. At firs: sight this could be explained 
by considering that the relatively short. waves of 
length L œ~ 4/2 are superimposed on the crests of 
much longer waves and thus have velocities dependent 
on the lengths and heights of the larger » 
However, this would lead to a continuous pectrur 
whereas in the neigkbourhood of the- larger ‘peak 
in Fig. 2 there are s:nall subsidiary maxima which: 
on this argument would be unlikely to occur.. An 
alternative explanaticn of the shape of the Sp 
is that the sea waves exist in short trains. T 
order (n == 1) diffraction patterns 
gratings of variable spacing L hi 




















may be drawn as Doprler shift sp cira, Super imposed 
on Fig. 2 is such a pecan obtained for a srati 

The agree: 
This may- 


pletely conform with accepted ideas f the ki 18 
of sea waves. ee 
The explanation abwve would miggeat a 


equipment of variable frequency would result ira => 
At very high. frequancies si 
rhen sea 
waves of length comparable with the radio wave- ` 
length are dominant, similar regults” to those ound þ 5 
here at lower frequencies shouldbe obtained ~ 
It is interesting to note that, because capillary © 
hich decreases with wave- 





increase more rapidly with decreasing wave-length ` 
than at longer radio wave Bia = er eae 


° as 























o siod above: ‘is responsible. 


; e a pes a arbor for „valuable v : frictional properties of ‘Teflon’ will be published at 
et @ later date. 


i under wh Be direction this work was undertaken. 
oe | D. D. Cromste 
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“Waves and Tides’, 58 

















fects Jhcgermun and High-speed 
liding ie Friction of ‘Teflon’ on 
je | T efon: 





‘of. “Telon” jen era RE E two 
tal results stand out: (1) the coefficient 
sliding speeds is very low (0-05— 

an Phe literature, only if the surfaces 


the. moe, of ‘Tefion’ on Teflon’ in, the 
ies oe where a phase transition in ‘Teflon’ 


asu pati means of strain gauges 
je flexible rider holder", 













IPC oriant effects which surface preparahian 
iditioning may have on friction. It has been 
for example, that clean, newly prepared sur- 

sliding contact at low speed (1-1 em./sec.) 
ww. friction for at least 4,100 traversals over 
erate On the other hand, if the same sur- 





at low speed is then accompanied 
efor increase in the friction 





me rather arola ites’, Previous workers 
S have presumab! y used new surfaces and have meas- 
ured* either. static coefficients or kinetic coefficients 
at sliding ¢ spe 3ds of the order of 0-01.cm./sec. Bowers, 
Clinton. end isman? studied the friction of steel 
- rubbing on ‘Teflon’ and found that both ys and ug 
_ Increased. slightly after thirty passes (the steel rider 
being eles ter.each pass) and after a hundred 
a creased to 0-13 and uz to 0-08. To 
nowledge, there is no previous men- 
‘eof the effect of continuous sliding 
‘Teflon’ on ‘Teflon’. _ 
ultgof particular importance is the 
en friction and temperature for 







































re > In view of the fact that the bulk 
he riders 


pectrum may result ‘if dh the  moghanism On high-speed sliding. _ 


Jeffery’ has ‘shown that a prolate spheroid of axial 
ratio r, in the absence of Brownian motion and inter 
| "4 . action with other particles, rotates with a a, porion 
AA (uk = 0 36) and the con- | 
ck becomes irreversibly changed. — 


is Leben rare in corn ey 
8 above eee of “ae ara | | 2° 





s A AIS: en in ‘friction, aie pony 
he. irreversible change produced. by 








A more complete ‘discussion’ “of these and other 


It is important, for the present, to 
emphasize the close relationship between the frictional 
and structural changes which take place -in this. 


- polymer. 


One of us (D. G. F.) wishes to ackiowledea helpful 
discussions with Dr. J. D. Hoffman, who first directed. 
our attention to the phase transition at room, tem- 
perature in ‘Teflon’. D ü: e a 


N. T: Po X 
General Electric Research Laboratory, oa 
Schenectady, New York. 
Dec. 29. 


* Present address: Dept. of Chemistry, University of Chleago 
Chicago, Hiinois. . ne 
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Rotations, Orientations and Collisions 
of Suspended Particles in. , 
_ Gradients ae 


velocity gradient males as reais aa trans 2 
lational movements. For fluid velocities t; tpw, long 
the x-, y- and z-axes given by u = Gy, and v,w = 0, 
























T = In {r + rya | 
in a fixed spherical elliptical orbit. deseri ibe 
tan à = Orsin@nt/T 


where 4 is the angle between the z-axis and. the : + 
projection of the main particle axis and Cis 
orbit constant. „ The Perce, when. eng 


Mana on single rods have G: 
agreement with equation 2. Values 
were less than given by equation: K fe 
been attributed to the cylindrical, rath = : 
soidal, shape. It could not be establish definitely 
that C remained constant with time.” : 

The interaction of equal-sized glass sph 
into collision by translational motion a8 
v. Smoluchowski#’, was also studied. 
Absolute collision, frequencies, persistence 








time 





„rotational velocities of the sean Soablet 8 wer 
jon’. By varying the temperature of — alcula 
ithin the range 12°-30°C., it has | 
sharp*increase in friction (abeut ob 
place. as the temperature is raised 


We have extended these phe ations using arious 














; a single § 8 rigid rod rc at 
h a Tomam constant o hwu 








































reference planes. Instantaneous 
rmined after shearing initially 

ielded a steady-state distribu- 
orientation along X = 2/2, 


statistical equi 





les, while ‘Hisenschitz* aseumed that each 
ins its original orbit. 


ons of glass spheres of diameters 
actions vary with a,/a,. When 
-collisions are well defined and similar 
il-sized spheres*. From the assumptions 

the number of collisions per unit 
a type-l with type-2 spheres is 
to be 


} fna = =g = (ay + a nG 
“the ie ‘concentration of type-2 
ements of morg ‘than 860 collisions 


vith a, = 1802 and a, = 1lip 


fuced. below. o 5, the phenomena of 
ppear to change gradually. 


? Gi ce a definite number 

















es : interaction: the’ spheres can 
5: scpareiedl at all times. It is con- 
1 these observations that true physical 
S not occur during the life of doublets. 

heres. uae 
yhest ‘ghear-rates Attainable, single air 











ities as rigid spheres, that is, a = G/2. 
with Garner’s observations that at low 


daan 


ion observed with neutral rigid spheres*, 











r study of the-aggregetion of paper-mal : 3 
ft. the results are also ef interest in connexion. with flow — 


ss - behavifur and particle ag egation in nsions, 
ari tion in aa velocity of a rod at p er suspe 


sitions in | its orbit yields preferred orienta- © 












orient that 
res ow, after about 3,000 particle = 
Th orientation. distribution functions can 

culated from Jeffery’s equations for single — 
the distribution function of C. Jeffery! — f 5 
ailibrium. the viscosity + Jeffery, @. B., Proc. Roy. Soc., A, 102, 161. (1922), 
- * Trevelyan, B. J., and Mason, 8. G., J. Colloid Sci., 6, 


ibutiona: to. lic E oh a | Taylor, @. L., Proc. Roy. Soc A, 103, 53 (1923). | iteh, P 
two sets of assumptions. To establish 
each particle must undergo a change | 
onal phase and in O; these changes 
result of collision between orbits. The 
Fe particle orbits, which determines > 
hings the viscosity of a suspension, ~ 
med. by the mechanics of particle 


: bottom ? it hur g 
points of the development ? A well-kn nown fact of ye 
_ physiology, the possikle evolutionary signific os 
` which does not seen: to have. ep es ool ‘attention, 
95. “this i is. within the estimated _ dealt 


„and from insects o ‘their abilit y 
‘Instead of a 
contact, a small sphere on approach- . 
executes either (i) planetary motion nS 


“diameters up to 2002 show no | 
dis ortion and rotate with the same — 
2 _ acid, instead of carrymg it on to allantoin. | 
recently, the Dalmatian dog (coach-hound) was also. 
mbers sedimenting fluid spheres behave. thought to be an exception. 
Upon interaction, two bubbles of 
doublet ; but, instead of the mirror- - 
- because, owing to the effect of a simple. ‘retessiveg 
et continues for as many as fifty rotations, - 
> pair suddenly coalesces into a single > 

suggests that, while the particles may 
collide, they approach each other initially — 

| rees associated with ae 





surface to come into pla 
the spheres together. : an a 
‘These experiments were carriéd. out as ‘of a 
iking fibres ; but — 














colloidal sols and solutions of macromolecules. 
Experimental details and discussion will be oo 
elsewhere. 


R. Sr. J. Wavin: 
A. P. ARLOV 
S. G Masoy 


ie Pulp and Paper Research Institute of Canada, 


Montreal, Quebec. ae 


Aag. 18. 










*y. Smoluchowski, M., Z. phys. Chem., 92,2 Sahel 
t Manley, R, St. J., and Mason, 8. G., J. Colt: 354 (1959). 
eaa 





M., and Margaretha, E, Kolloid Z. ? 
J. "App. Phys., 18, 711° 1939). 
‘ a Ba, Z. eae phat a wa e 


evolution provides a pies Pame for ur 
the emergence of man. it leaves open « ruci 
of detail. Why have man, and, to Te s 


tions, each en insignificant? 

was their development like the ca ng of 

on Galton’s board from peg to peg a it e 

to fall into the owsermost compartmen at’ the A 
Or can cne recognize is burni 











enzyme uricase, which oxidizes uri | BCI antoin 
by oe up its burine ring oe rd to the 
-scheme : a oe 
“HN—CO H.N eas 
OC C—NH is 
“Orie acid A. 
The only exceptions to this are man d “the a 
higher apes, which heve lost the capa ity for syn- 
thesizing uricase and wifich, therefore the meta- 
bolism and catabolism of nucleoproteins with uric 


Unti 


found? that this anmal does “possess sufficien 
amounts of uricase; it excref€s urig acid merely : 


gene*, no tubular re-absorption , of uric acid from th 
glomerular filtrate take® plece in its kidneys’. 


Uric acid has two remarkable properties. It is- 





that lack uricase, Peretti lve to maintain a steady: aS 






However, it has been® 








very sparingly soluble ia water; meat gating animals. 









, animals iat Sate Diea “but 


5 ear pod ) 
This circumstance may have played a decisive 
as part in the. intellectual development of the higher 
_ primates. The selective value of a small beneficial 
- routation of the associative mechanism of the brain 
must be very small, unless the animal uses its brain 
<- even when this is not urgently necessary; that is, 
unless | it. thinks about past experiences and future 
iti S s when there is no a need for 

























ü musua] in animals ; ; even sre pa man 
no irresistible addiction to ste 


| y of the cere ther efore, has nie a peer 
chance o : establishing itself in the species unless its 
3 @ value is strongly enhanced by the action of 
juiulant such as is uric acid. The muta- 
ive led to the loss of uricase, then, may 
cial Step on the way to the dev a 








Le it: due. to a single mutation. Some 
` ikeys seem to show a slightly impaired capacity 
2 for _uricase production: tbis suggests a gradual 
- assembly of the gene-constellation that has ultimately 
a. almost. ee ah once of uricase. In 

















vere T aeda al the 
f their stimulation by uric acid could not 
























HE = 7S compound. ‘From a certain ren ‘of the brain 
: m aie onwards, however : the increment of 


me of all literatures long be- 
of the hare and the tortoise. 
sent generation owe their careers, 
r lives, to caffeine or theobromine, 
reparation for an examination, a 
during a strenuous car-drive. Uric 
is not so nE lk as coffee or ' tea; 


1 a ates. A widespr ead pee opinion 
ne soe initiative of the populations 


» 









> are. under constant influence? of a from work by its action extending over day and night. 


bility the loss of uricase was not a 


studied by us. 


seven days after interven tion. 
animals and controls received 9 hr. before d 
an injection of colchicine (0-2 mgm./100 gm 
weight) in order to block the mitoses in meta 


ability since ement due to a stimulant = 
ugh | to cause such momentous de- ` 
hough quantitative indications — 
is a strongly positive body of- 
es. The triumph of will-power - 
is, of certain internally secreted © 
ed stimulants) over innate talent 


_by the Feulgen reaction. The intensity o 


the stathmocineses per 1,000 nuclei 


in Fehi. 
ag dustrial | areas with their high meat = 


ee Scie & more bere reason for ‘the = 
effect of nyuclapproteins is the high level of uric acid ` 


O in he hid. In fact, it is suine i me were also measured, 





xtent, "pre liseases.. Alihougt 7 
0 offewpive & as roaffeine or  theobrouiine, this stimulant 
an be a more powerful inhibitor of rest and recovery | 


n E. OROWAN 


Department of Mechanical Engineer ring, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 
Dec. 25. y 
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Variation in the Amounts of | me 
Deoxyribonucleic Acid in the Cell Nuclei and 
its Correlation with Mitotic Activity: 
Compensatory Hypertrophy of the Kidne 


Tue deoxyribonucleic acid content of the inter 
phasic nuclei is, for a given species, approximatel 
the same in the different tissues and doul 
of the spermatic nuclei of the same species. H 
it is known that certain organs contain different classe 
of nuclei with an amount of deoxyribonucleic acid tha 
is a simple multiple of the basic value. This con 
stancy of deoxyribonucleic acid content is- | 
sidered by some to be absolute!; others- colair 
the contrary that the ‘theoretical diploid? 
only an equilibrium value, from whic® the amea 
content varies more or less widely, as a function 
the physiological? or mitotic activity? | Ə- CE 
The influence - of mitotic Soy tee 





in a kidney showing compensatory | S | 
extirpation of the kidney on the other side ha 


The left kidney of five white rats 7 was s extirpated 


 Nephrectomize 


The right kidneys of the different animals were 
utilized in our work. They were fixed in a mixture l 
of aleohol 96° (75 parts), formol 49° (20 patts) and 
acetic acid (5 parts); a testicle of a control rat 
also fixed. All the dehydration operatigns and om- 
bedding were performed simultaneously.. "The se 3 
(10 microns) were placed on the same slide 


activity was determined approximate 


contorti I. For the nephrectomized rati 
5 per thousand mitoses were found. In the 
the mitotic activity was very low ind 3€ 
tion of the whole section showed on 
rapa The noca mitotic activity 





The Tela: e pan ibonucleic acid o 


. In every ‘any a hundred paee hoto ome 
-measured ; 


in order to determine the th 
diploid value, a hundred nuclei of spermatoc tes 









ithout ete che. RR oS 
| der to demonstrate objectively | 
ed 3 





: which conta. a T “Hei grou 
measur ements in each hydrogen of greater degree of disso 
: was found that the speed of aminolysi 
pe =- phenyl esters is much greater than t 























500 | 900- ae 5 To phenyl ester and even than that o the thi 
“$00 842-5 5 4 i: 


the one } 






O 1g . 
$4 98:5 . ester. Table ł l show a 
p 








t 
8°78 <0-001 


“it is aooaa that the — A 
onucleic acid after nephrectomy | | Phthalylglycine ester _ 
We therefore conclude that the — EONS 
otic. activity produced in the © 
e kidney by compensatory hyper- - 
tralateral nephrectomy is correlated — 
of the deoxyribonucleic acid content 
asic. nuclei. 
ation was aided by a grant from the 
nal l Foundation for Scientific Research. 

i J. FAUTREZ 
G. CAVALLI 
E. Prsi 







Table 1 








| be wey cent bjansfo i 
ation in 20 min 


















j 
[ameero 
Phenyl ester | 
m.p. 123-124 O. 20:5 
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Thiophenyl ester 
m.p. 103-104° C. 
o-Nitropheny! ester 
m.p. 169-171° ©. 90-0 
m-Nitropheny! ester E 
mp. 180-1606. i 97:5 
| p-Nitrophenyl ester | 
m.p. 180-181° C. 
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ahich the same yoe peplid 1 i 

= | -more simply and in good yield thr ugh fhe eaction 
Peptides by Aminolysis of ~ of S-benzyl-N -carbobenzyloxy-cystein nyl 
Nitrophenyl Esters „ester (m.p. 84° C.) wita ethyl tyrosina y 
~ saponification of the ety: este 








olysis of esters has already played a part N 
zt peptide synthesis, as in the works Regearch Institute ef the 


r recognized that methyl esters. Pharmaceuuca lndasice 
hyl esters. Recently, H. SAMa 


- Budapest. 

[usso? applied methyl esters of _ A og. . 
preparation of peptides. The more 1 fischer, E., Ber, 89, 453 (1906). Fischer, E., 
re not used, though the work of 38, 4173 (1905). ee 
Miller and A. R. Day? shows that  * Brockmann, H., and Mussa: H., Ber., 87, 58 





nolysis of vinyl, and especially * Oow filler , J. G, snd Day, A. B 
fatty acids” “several magnitudes « Wieland, Th., Schifer, W., aad Bokelmann, : 
iat of the ethyl or methyl esters. * Harington, C. R., and Pitt Revers, R. V., Bio 
‘estigated the action of the phenyl ester - EEE 
no-acid (the phenyl ester of phthalyl- 

ethyl ester of glycine, and found that — Identification of the Protein Fraction te 
lution at room temperature, after some — Human Serum containing the yor rotro 
yl ester of phthalyldiglycine could be Hormone | 
d yield. Th. Wieland and co-workers' AFTER paper electrophoresis at, H 8-6 ina ¥-verona: 
myl esters for the same purpose, = sodium buffer of a purified bovin@ hypophysial 
ing that the thio-acids, which readily. thyrotropic hormone preparation, «the hormonal 
hould be employed in this case. They © activity was found to ove with the same speed-a 
esters only, because they were not the, 8-globulins of human frum under similar con- — 
esize mes amino Maio acids at arad time ditions. The thyrotropic hormone assay was carried ` 
out by the iodine-137 accumulation® ‘tegt in mice a 
preston With, apeicapeus r, s 




















of urinary y ptt t to 5, prior to ult 
Ee mature mouse uterine weight. bi 
D cb ioo cio <ho be sr ears the method he E feli 
mn of thyrotrople hormone activity in human or interpr etation of resu ta, 1 a 
ons obtained by paper electrophoretic arithms of uterine weights (m mgm. + ‘of gr u 
PERDOR l (y) were used rather than the average weights in mil 
: grams; thus permitting caleulationof the . 
error Ty between y’s from different groups, 
being 0-119 when five mice per group were 
a In shaking-experiments, collodion filters ( ate 
ent has yet been published. approximately 17 cm.), prepared as usual for ul 
ed to study the distribution of filtration, were shaken with 500 ml. of postmen 
in thie various serum protein pausal urine collections, preserved in a cool ‘plac 
> and the gonadotrophic hormone content of whieh 
as using ethanol as precipitating fairly well known. Urine was shaken at ro 
y Cohn et al.". It was observed temperature (a cold room was not available 
in whieh thyrotropie hormone rate of approximately 120 per min,- 
9 trable, it was present in the was completed, filters were processed. as 
uich contains, apart from some filtration; for example, the collodion y 
omun. í in alcohol-ether, the precipitated and 
in detail elsewhere. , residue containing gonadotrophic activity dried anc 
aoon ene. a & serum with an ex- the activity of extracts tested by bioassay. The 
| remaining urine was ultrafiltered in order to d l 
LSP. arbitrary standard ce 120 the amount of gonadotrophic hormone lef 
i Sae in 100 ml. serum. Thisen- Jn control experiments an identical aliqu 
same specimen of urine was processed by” 
filtration only. Bioassays of extracts from the 
urine specimen were carried out at the së 
in order to avoid daily variations in uterine 
that had been previously shown to be si 
In preliminary studies urine was shaken witk 
cellulose; only minimal amounts of gonadotro 
Gag and freeze- Pie. hormone appeared to be adsorbed. When urine 
p omened are shown in Fi ae l. From shaken with one collodion filter for five minute 
adsorption to the filter was demonstrated. Ho 


Table 1. ADSORPTION OF GONADOTROPHINS TG Contoprox E 
E D. F, grees JER SHAKEN WITH URINE 
A. A. H. Kassenaar T ra e ee 
l A. QUERIDO iais rA aime ah 
linical Endocrinology Exp.* Isthr.  2ndhr, | after " eontrol 
+ k shaking tirine 


i sen O innl PETEERE 


Coll, 12% | 1 filter | 1 filter 
Ph. 5:5 7 


Level Ut | 400 209| 96 1 0. | ae 
>.» | vt |107 101|095 1-66) 109 Ti: 
tist, 33, 61 (1945). Yield | + + | + + |k 
à E., Hughes, jun., W. L, Mulford, D. J.s ee ee a aoe 
M. and Taylor, H. L., J. Amer. Chem. Soe., eae Bier A ize 


te Peamrerpeiraniemrmeetarvrmtneraratt Faea: 


‘ Level 9 | 448 224 | 168 28 | 30 - 5 
AE © y |098 1-11} 0-92 14t 0-00 0-80 
dsorption asa Major Phenomenon in a S a a Des 
the. Concentration of Gonadotrophins by Ss e ive | 
„Ultrafiltration SE me e e 


Level Ọ 
study undertaken to evaluate the iis 
thod for®oncentration of gonadotrophic 

ss urinet, we investigated the role 


* Groups of five mice, strain MAC, “were injected » tk 
i : dose of extract, except in groups marked m wh hire: 
mn. participat&s in ultrafiltration’. Cael cope au 

e r. urine specimen, 
orgion in th meee the Požeible impott- ty = average log uterine weight (ngm.) “group 
5 § -+ = more than minimum -quantity of gonadotrophie™ 

present as demonstrated. by y for the number of animals 
into lone Nae that. For. statistic 














e iments ` were carried 
ters, prepared from 






hat maximal adsorption 































r two hours (Exps. e 


a s; however, was there 
‘quantit gonadotrophic hormone 
present in the control urine, the 
sing an estimated 10-20 per cent. 

ults are not sufficient to establish 


he gonadotrophic hormone in urine 
y ultrafiltration is adsorbed on the 
iproving the technique of adsorption 
ing shaking conditions it may be possible 
ificant that, from these experiments, 
plays a major part in the concentration 
phins from urine by so-called ultra- 
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dress: Rotterdam Radiotherapeutisch Institute, 323 


Endocrin., 37, 177 (1947). 

Pi A Kolloide in Biologie u. Medizin’, 111 (Dresden: 
Biford, W <d., Proc, Roy. Soc., B, 112, 884 (1933). nga 
ar Physicochimiques Appliquées à la Biologie”, 


s thesis (Leyden, 1953}, Van Gilse, H. A., Nass, ©., 
4 A, H. (to be published), 
- rig ht, F., and Griswold, G, C., J. Clin. Endo- 





























otrophic Action of Corticosteroids 
ous laevis and its Isolated Ovary 


10wn that progesterone! and certain 
ompounds such as testosterone, 
ne, androstenedione? and 11-deoxy- 
“will cause ovulation when injected 
laevis. Ovulation was induced also 
- ovary suspended in frog’s Ringer 
addition of Pie ne testosterone 
edione*, 

been found that the following 
sorticosteroids will induce ovulation when 
ither into the dorsal lymph sac or intra- 
ly in 5-10 mgm. doses: corticosterone, 
corticosterone, cortisol and cortisone. 
corticosteroids and also 11-deoxycortico- 
used extrusion of numerous ova when an 
ary was suspended in 20 ml. of frog’s 


esults indicate that 11-deoxycorticosterone is 
3 progesterone but much more potent 
| other corticosteroids. Corticosterone and 
eh drocorticosterone are more active than 








per cent collodion solution per 500 mi 
#ummarized in Table 1... 


as shaken with two- 
r one hour, or with 


-gonadotrophic activity 
ine after being shaken. 


ation, it can be concluded that 80- 


nd Dr, A. A. H., Kassenaar for 


trial, 


: transpiration. 


. which 1 mgm. of the steroid was added. 
retained in a glass-tc CBee frame covered with i 


_ of the grafts produced rods ; : these” were, 






and it was rionnd that it had aro beet 
action as the other sorticosteroids.. We re 
































One aa {A.C 7. B.) is in receipt of gr it 3 
the Union Government and ria he. Netherlands 


Dept. of Physiology and Pharmac 
University o° Cape hate 

Dee. 6. z 
t Zwarenstein, H., Nature: 139, 112 (1937 


* Shapiro, H. A, S. Afr. d. Med. Sei, 4 
ae N., s. F T Medl Fie a x 


Trifolium is a genus cy 
specific Coripe and a ; 


Michurinist geneticists in 
that ‘vegetative rapprochement’ c: 
ing distant crosses cempatible. T 
the possibilities of applying such gr 
in the genus Trifoltum. There isi 
literature available on this subject 
examples relating tc this work will 
The first record 0: ” grafting in the clo 
to us, is that of Biffex? when he “tested 
of obtaining oe varieties: ker ¢ 





Dyba’ has shown thet by ples prior 
it has been possible +o obtain interspecific nd inter- 
generic hybrids of several grasses ai 
forage plants. A meethod of- embry 
also been used for cvercoming ; Inco mpat: 





Trifolium species, dend ‘to 
importance, were chosen, namely, 
medium, T, repens, T. hybridum; 
T. alexandrinum and T. subterraneum rt 
grafted interspecificelly in all” ‘combinations, | Ani 

intraspecific grafts were also made, giving forty- -nine 
groups in all, Grafting was carried out in the spring 
when a shoot about 1 in. long was taken and prepared 
by slicing the base ‘into a wedge shape. All, leaves 
which had unfolded were removed, thereby reducing 
This scion was then inserted into a 
split made-in the node of the stock, ‘and bound in 
position with a narrow band of wet ragfia, or by using 
an auto-adhesive bandage. The treated plants were 








muslin. A high humadity was maintained, and the 
plants were left in the frame for about three weeks 
until the grafts had sstablished themselves. ‘Some 
provod, 






“90° ‘per cent success belie c 


ompatible species. 


6 érosses of stock x scion and a Biffen, R., Ann. Bot., 174 (1903). . 


t Hely, F. W., Bonnier, Ch., and Manil, P., 


was important to know if pollen 
ected by grafting. There proved 
differences between the measure- 
pollen grains in the grafted 


Bes made in 1950 and 1951, no 
tained; but it became evident 


fting was to increase the self- ` 


. This is possibly due to wound- 


tion for the plant. Further Gata 
ado together with an examination 


n “germination, the stigma was 
on of the hormone §-naphthoxy- 
acted as a substrate for the pollen ; : 


then successfully effected in some 


trace the growth of pollen tubes 

the pollen tubes were stained with 
lactophenol. However, it was very 

ce the entry of the pollen tube into 
In an’ endeavour to determine whether 
taken place, different ovules of the 
neasured daily atier pollination. 


S WOTG observed to increase in size, . 


it eight days it was possible to detect 
seocting t the ovule, cue frequently, 


; en in jae studies it is proposed to 
alvage these embryos before abortion 
them in culture. Up to the present, no 
rids have been successfully produced ; 
dence of fertilization in some of the 


f 2 m a crosses hetwe een 
there seemed to > be little eae 


seers q t appears, paren 

ion exists between the success of graft- 
SUCCESS. of hybridization, or at least 
genus like Drefolium, where there 
oles, it is oaae ee to 


sin species which graft successful ly 


brig ze. This correlation between 
of interspecific hybridization 


T possibly ghe success of hybrid- 
have %a common physiological 


formed is phenylpyruvic acid. 


hydrogen iodide. | 
mole) were fed by absorption of a small volume a al} | 
| of their aqueous solutions through. the cut ends of the 
asec self-fortility as a result of — i 
grafting is being continue at Svalöf, and the work 


Swedish Seed Aoao, 
Svalöf, Sweden. Dec. 2i. 


2 Dyba, A. S., Selekeija i Semenovodstvo (Breeding and Seed 
6, 50 (1949). 


‘Crane, M. B., and Marks, E.,. Nature, 170, 101? (1952) 
- § Addison, G., 


‘and Tavares, R, Evolution, 8. 380, AN 


‘Shikimic Acid as a Precursor in Lig 
Biosynthesis 


Te role of shikimic acid and SET compi ands 
in the biosynthesis of the aromatic ring by mutants 
of E. coli has: recently been the subject of extensi 
study by Davis and his associates!, Their. work hi 
indicated that shikimic acid is an important precurso 
of the aromatic structure in this orga 
reaction sequence by which this cor 
aromatized is still not fully understood, but 
believed? that prephenic acid is one of the inter 
mediates and that the first aromatic compound 

The above fi 
have raised the question of the existence of ; 
biosynthetic pathway in higher plants, and we 
now investigated this possibility during curfént. 
studies on the origin of lignin, one of the ` 3 : 
aromatic plant constituents. ees 

Early work on the chemistry of. lignin 
theories that it is a polymer of some unit 
phenylpropane skeleton (a C-6, C-3 st 
Recently, Freudenberg and his co-workers ha 
adduced further evidence in support of this concep 
by their finding that coniferyl] alcohol undergoes 
polymerization to a lignin-like substance in the pr 
ence of oxidizing enzymes from Araucaria. Ñ 
has reported that eugenol fed to Phaseolus. 
and eugenol and ferulic acid given to Elodea 
were effective in st imulating the synthesis 4 of 
stances giving characteristic lignin tests. l 
parison with shikimic acid as a lignin precursor w 
have, therefore, chosen a C-6, C-3 aromatic compound 
L-phenylalanine, which is especially suitable becaus 
of its widespread occurrence and close struetural an 
alae ae pie dames to peas pete acit 


ahikimio RN was pr Lees oa pas 
randomly carbon-14-labelled glucose with- 
mutant 83-24, provided through thes 
Bernard Davis. Randomly labelled t-ph 


was purchased from Atomic Energy of Cana 
and protocatechuic acid was synthesized: 


methylation of carboxyl-labelled vanillic. ac 
These compounds {(0:10-0-] 












ant rmneindltaetconny E anuna remade eean 


O 0525 : 
598 414 
 O°338 61-5 
Oat 49-5 
"  O112 220 (210%) 
; - 0-072 339 (326*) 
oo ae » 0°303 | 1 18 
oo k 0-120 * 260 
50 o - negligible oe 
eee negligible 








rnanan 


fgur Dry. weight of wheat, 1 2-1 4. 
m. salt at or 6. | 




















ey were isolated as the m-nitrobenzoyl- 


heets?, 


of Table 1 shows the dilutions in 







ir conversion to lignin. Because 
‘the weight of the plant material 
ns of growth prior to the experiment, 
cannot be compared quantitatively 
wo species; but they are comparable 
cies. It can be seen that the efficiency 
h shikimie acid is converted to the vanillin- 
tldehyde-yielding lignin residues is of the 
ras that of phenylalanine. In contrast, 











vanillin in the position of its substituents, 


shikimic acid is readily convertible 
some compound closely allied to 
which is a lignin precursor. 
: ublished) which we have obtained with 





, tocatechuic acid, lead to the conclusion 
mation probably does not involve an 








of the above findings, it seems likely that 
of aromatic biosynthesis similar to that 
avis et al. in E. coli, involving prephenic 
yruvic acids, also exists in plants. The 
of reactions in this stage of lignin formation 
Sbe: (1) attachment of a three-carbon 
hain to 8 non-aromatic ring, (2) aromatization 
substitution of the ring. 
h demonstration that shikimic acid can serve 
precursor in Triticum and Acer raises 
tion of the ubiquity of this compound among 
It is of interest that Hasegawa and 
1 have recently shown its occurrence in 

























distribution than was previously believed. 





‘plant. to enable direct comparison. * Brams, F, EL, 


3 - * Biegel, 8. M., 
a 20-25° C. They were then dd 
nd the cell-wall fraction was prepared - 
eats nitrobenzene essentially as re- 
$ H ! : 
~Vanillin and syringaldehyde from. , Stone, J. B. and Blundell, Me J. A 
llowing their separation on Whatman . 
i The determination of carbon-14 ` 
ut by wet combustion of the samples. 
the carbon dioxide in a gas-phase | 


of the different labelled pre- 


chuie acid, an aromatic compound which — 


y transformed to lignin. It appears, 


The f 


S-L aromatic compounds (benzoic, p-— 


. Into the seeds. 
č and anisic acids), as well as the above — 


_ or the suspension tc be tested. for differ 


id possessing only one side- chain — 


ine species, indicating considerably more wide- z 


he details of this and related work will be 
i o the Canadian Journal of Biochemistry 
ogy We wish to thank Dr. R. Y. ‘Stanier, < 
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Internal Seed Disinfection ry n 
from St-eptomyce 


INVESTIGATIONS Save been. c 
systemic fungicidal action of -substance 
cultures of several fungi. (includ i 
and plete à EEA AR yg TOL 































































eer Nay Aaa rie pisi a M coeptae pinodes. 
These fungi are, m the Netherland | 
wet years, common parasites in pea si 
seed treatment is ineffective because of. 
seated nature of infestion. The above- 
pension was active against both of them . 
Seeds of peas, heavily infected with As hy 
were used for testing the fungicidal propertie 
antibiotic substances and their ability 0 
The seeds were soaked in t 



























Then the seeds were placed on. 
moist chamber at room tempe 
the treatment was determiner 
counting the numbe of seeds 
mycelium on the seed coat. 

Experiments were carried out. 
obtained by grinding a culture’ o 
rimosus, grown on agar, in a Waring 
mixing this mass with a definite 
In the following, this suspension, 
‘Tunag’. Soaking in/ected pea. seeds 
18 hr. reduced considerably - thes p m 
developing Ascochyta pisi mycelium. ( € 


Table 1. PERCENTAGES OF HRAVILY INFECTED ine. DEVELOPING 
Ascochyta MYCKLIUM AFTER SOAKING ¥OR 18 HR. UN: “Rimag’ OR WA 
















Variety Soaked in | ‘No. of seeds Eare pen 
: . ot phyta mycelia 
Popper Emineat - = qimag “ig 
Dopper Eminent - “water 
Servo ‘Time 
Servo 





water 
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A Marine Bacteriophage 


One of the main difficulties in the stuc yo 
bacteria, and particularly of those types whie 
A rere placed in Petri dishes on agar, stitute the flora of fresh and spoiling fish, is 
terium that is inhibited by rimag identification and classification. This is due to the 
inhibition zones caused by these pieces negative resulta given by these bacteria in mo 
it least one antibiotic component of common biochemical tests. It was considered th: 
l- penetrated into the seeds. the use of bacteriophage might help with this di 
Is demonstrated that M: ycosphaerella culty, and consequently attempts - were. mad 
lin seeds of peas, is killed by isolate bacteriophages active against certain 
bacteria associated with fish, and particularly 
ne: erature, Strepiomyces rimosus certain luminous bacteria probably identical- wi 
two antibiotics, namely, terramycin Photobacterium phosphoreum (Bacterium phosphoreum 
Terramycin, which is not reported Bergey’). These luminous bacteria have been sho 
fungicidal activity, did not inhibit py various workers to constitute a. considera Bt 
isi either in vitro or in vwo. Rimocidin of the flora of many species of fish? © t 
‘ungicide’, but systemic action of this Yarious methods of isolation were athegip ed, 
has not been reported. the following one proved successful. To 100 ml. of 
he courtesy of Chas. Pfizer and Co., Inc., who quadruple strength sea-water ‘Lemco’ broth {Leme 
crude rimocidin (760 ygm./mgm.), this anti- 4 per cent, peptone 4 per cent, aged sea-wate 
as tested, It was demonstrated that rimo- gent, tap-water 25 per cent, pH 7 6) were 




































































gait inst Ascochyta pisi both in vitro and gouth- cast of A berdan, Pria with: Bi ; 
DORAN in a solution of rimoeidin at con- overnight sea-water ‘Lemco’ broth culture o: 
o £25 and 50 p.p.m. decreased st number of four different str ains of luminous bacteria. 

























sm and emergence of the seeds 
#3 : The growth of plants from these 





one case. The bacterio ha e was urified by severa 
differ ence between the fungicidal and single-plaque o bacteriop ago per in. es by 
a concentrations of this antibiotic. plate lysis. ae 
7 As the bacteriophage was obtained from 2 
culture, that is, four strains grown togéth 
was @ possibility that it originated, n 
sea-water, but from a lysogenic strain.’ This 
was disproved by testing the strains. for ly: 
by Fisk’s* method; none was. lysogenic 5 
strains were also grown together in furth 
of sea-water under identical conditions to the experi 
ment which resulted in bacteriophage. -This failed t 
yield further bacteriophage. It thus: appex 
sea-water far from land does contain baci i 
but only sparsely. = 
Several wor kers have examined sea mter- 





















ANE active against various enterobact 
been isolated from polluted sea-water, NO: 
isolated which is active against. marine b: 
Also, this is only the second’ reporte: 


Rimocidin (P:P. m.) i _ bacteriophage active against. lumimo i 


ig, cn Perepntdes of seeds, var. Dopper Eminent, developin | 
Ascophyta mycelium after soak@fig for 18 hr. in various onea a Fig. 1 shows lysis of soveral strains 
; ion ocidin - ae _ bacteria, one stra: 
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. pe | +++, Confluent lysis; ++, confluent plaques; +, many isolated plaques; +, few isolated plaques; —, no 


Se Wee r 
artificial light and (b) is the same Petri dish photo- 
~ graphéd by the luminescence of the bacteria (exposure 
of 90 min., lens-object distance 50 cm., aperture f8, 
_ Kodak P200 plate). It can be seen that the lumin- 
_ escence of the resistant secondary growth was in no 
_ The question of which characteristics distinguish 
marine micro-organisms from related terrestrial forms 
is a much debated one, but such characteristics as 
the ability to grow at temperatures near 0° C., the 
preference for salinity in the range 3-4 per cent or at 
least as good growth in this range as at 0-5-1 per 
cent, and, in general, a lower heat tolerance than 
_ terrestrial forms, are generally accepted. The bac- 
i isolated possesses all these characteristics. 
Tt will cause lysis on a sea-water ‘Lemco’ agar 
_ medium at 0° C. It will not cause lysis on a tap-water 
_ *Lemeo’ agar containing 0-5 per cent sodium chloride, 
- although the host strain grows well on this medium. 
_ Addition of sodium chloride up to 2-3 per cent to 
_ the tap-water medium allows lysis to take place. 
There have been several studies of the heat 
_ tolerance of bacteriophages, and in general it may be 
saidgthat ¢errestrial ones are not appreciably in- 
activated by exposure in broth to 60° C. for 10-30 
_ min. Indeed, some coli-phages are not inactivated at 
all by exposure to 65° C. Table 1 shows the inactiva- 
tion of the marine bacteriophage in sea-water ‘Lemco’ 


$ 
















ro 


_ Standard loopfuls were taken from the broth 
at the intervals indicated and tested for lytic 
_ activity on sea-water ‘Lemco’ agar plates. The 
original titre of the bacteriophage was such that a 
loopful of a 1 in 10,000 dilution gave confluent 
_ plaques. It can be seen that the marine bacteriophage 
is much less tolerant of heat than terrestrial bacterio- 
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_ The above characteristics confirm that the bacterio- 
phage is of marine origin and support the thesis that 

_ there is a typical marine microbiological flora. 

~ A more detailed study of the properties of this 

_ bacteriop and its use in classification will be 


reported elsewhere. 
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This work was carried out as part of the programme 
of the Food Investigation Organization of the 


Department of Scientific and Industrial 


R. SPEN 
Humber Laboratory, w: 
Food Investigation Organization f ki <q 
(Department of Scientific and te 
Industrial Research), Pui 
Hull. ae 
Feb. 7. a f 
i , a ; 
“Sireed, R S, Murray. E. G. Dy and Hitchens, A. P. (Wiliams 
and Wilkins Co., Baltamore, 1948). l s> d 
* Spencer, R., J. Gen, Microbiol, (in the press), poh 
* Fisk, R. T., J. Inf. Dis. 71, 153 (1042), sre 
*ZoBell, C. E., “Marine Microbiology” (Chronica , Co., 
Wal , Mass., 1946. she? 
' Sonnenschein, C., Zbl. Fakt, 2 Abt., 126, 207 (1982). 


a 
Enzymatic Production of Carbon Dioxide 
in Hevea Latex 


EARLY investigaters of Hevea latex were a 
that fresh latex always contained considerable 
amounts of free carbon dioxide. 

Van den Tempel in some recent analyses found 
114 milliequivalents of carbon dioxide per litre of 
serum in old ammonieted latex and 66 milliequivalents 
in commercial concentrated latex. We do not, how- 
ever, think it generelly appreciated that latex con- 
tains an active ‘carboxylase’ system (no evidence 
has been obtained that pyruvic acid is the precursor 
of the carbon dioxids). At tapping, we have found 
fresh latex to contam about 20 milliequivalents of 
carbon dioxide per litre of serum; if the latex is 
allowed to stand at atmospheric temperature, this 
increases after 6 hr. to 85. The estimation of carbon 
dioxide was carried out by aspirating carbon dioxide - 
free air through latex acidified with hydrochloric acid 
and stabilized with Vulcastab LW’, into smda 
baryta solution. ae 

The carbon dioxide content plotted a b the 
time after tapping follows a linear relationship, 
indmating an apparent zerq-order 
enzymatic reaction, After 5-6 hr. 
the rate of formation falls off 
sommwhat but the kinetics of the 
later reaction have not yet been 
follewed. It might be expected 
that after six hours or so, bacterial 
activity would set in, and this 
would complicate the issue. The 
reaction virtually ceases at pH 8 
(by addition of 0-03 per cent 
ammonia) ai is glmost entirely’ 
inhibited by 0-05-6-075 Per cenie 
of fermaldehyde or 0-01-0-02 per 
cent 8f sedium fluoride. It now be- 
comes very clear why the properties 
of preserved latex, are so much 
affected gy the imtdrval which 
elapses between dime of tapping 
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, and the e of preservation. 
Malayan Estates, Ltd., for permission to publish 
these prelimi@ary findings. 


F. J. PATON 
H. M. Coftrer 


Dunlop Research Centre, 
Batang Malaka, 
Negri Sembilan, Malaya. 
Dec, 14. 


The Protein from Balanites aegyptica 


Taw only reported study of the protein of Balanites 
tica is an abstract from a thesis by Despujols', 
wis showed the presence of two fractions, 70-75 per 
cent of balanine (‘insoluble in water in the presence 
of salts”) and 25-30 per cent of aegyptine (soluble 
under the same conditions). It was claimed that the 
two fractions can be separated by dialysis, but the 
use Of salts did not give a cc mplete separation. No 
details regarding the method of extraction of the 
protein from the nut were given. In this communica- 
tion a brief ultracentrifugal study of a saline extract 
of the protein is presented. 

The nuts of Balanites aegyptica from Sudan (lalob 
nuts) were shelled, ground and the oil removed with 
petroleum ether. Using a 1:10 meal: liquor ratio, 
the de-oiled meal, containing 8-6 per cent nitrogen, 
was extracted with 10 per cent (w/v) sodium chloride 
solution, the protein precipitated by saturation to 
85 per cent with ammonium sulphate and purified 
by a similar reprecipitation from 10 per cent sodium 
chloride solution, The nitrogen content of the pro- 
tein was 17-1 per cent and its partial specific volume 
0-685 (+ 0-005). 

Examination of the protein after dialysis against 
phosphate buffer (ionic strength, I = 0-5, pH = 8) 
in the ‘Spinco’ Model Æ ultracentrifuge at c. 200,000 g 
showed the presence of two main cc mponents, of 
sedimentation constants (s) 12-3 and c. 2 S S (Sv edberg 
units, Fig. la). The fractions precipitating from a 
10 per cent sodium chloride extract at between 
0-40 and 40-85 per cent saturation with ammonium 
sulphate were redissolved in 10 per cent, sodium 
chloride, reprecipitated and, after dialysis, were 
examined in the same buffer in the ultracentrifuge. 

Fig. lb shows the sedimentation diagram of the 
0/40 fraction, which consisted mainly of the s,..3 com- 
ponent with a small amount of s,, and some s, com- 
ponent. The 40/85 fraction, on the other hand, con- 
tained most of the slowly sedimenting material, and 
also a small amount of 8, material as well ; as the 
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Sedimentation PR of protein fractions from Balanites 
aegypti in phgsphate buffer, J] = 0°5, pH = 8. Protein con- 
centration æ 0% gm./100 ml. ia) 0 mad fraction ; (b) 0/40. fraction ; 

* (e), 40/85 Paction,. Numi@rs above peaks refer to round 
sedimentation constants in echo mi 
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We thank Dunlop ®s,,., ¢ 
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yponent. The fractionation, hp was 
by no means sharp. 

No appreciable changes in the sedinientation ` 
diagrath of any of the fractions were observed on 
lowering the ionic Satta de to 0-05. Thus, dissociation- 
association reactions Brought about by ionic strength 
changes, which are characteristic of some other 
proteins, appear to be absent in this system. 

In the absence of sufficient published data, no 
correlation of the sedimenting components reported 
in this work with the fractions of Despujols has been” 
attempted, 

W. E. F. NAISMITH 
‘Ardil’ Fibre Factory, 
Imperial Chemical Industries, Ltd., 
Nobel Division, 
Dumfries. 
Dec. 16. 
J., “L’'Anné2 Biologique", 24, 


* Despujols, 203 (1948). 
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Rabbit Fleas on Wild Rabbits and the 
Transmission of Myxomatosis 


Durine the course of investigations into myxo- 
matosis on the Heisker or Monach Isles, North Uist, 
it was suspected that the rabbit flea, Spilopsyllus 
cuniculi (Dale), was responsible for the carry-over 
of the disease during the winter of 1952-53. Lab- 
oratory experiments confirmed that the rabbit flea 
could transmit the disease, and this was also shown 
by Lockley'. Since December 1953 a census of the 
flea population on wild rabbits has beer® carried out 
on an estate near Aberdeen, and the accompanying 
histogram (Fig. 1) illustrates the results. 


No. of fleas 


Jan. Feb. Apr. June Aug. Oct. Dec, 
1 26 23 18 13 R 3 
Fig. 1. Total number of fieis taken from twenty rabbits at 
fortnightly intervals 


The census is being continued for a further period 


in order to establish whether or not the increase in 


the population during March and November is 
characteristic of this species. 

It is of interest to record that it has been found 
that, under laboratory conditions at least, Ixodes 
reduvius can also be a vector of myxomatosis virus. 

R. M. ALLAN 
Entomology Depart ment, 
rw 
Marise ‘hal College, 
Aberdee n. 
Ps P. 
Veterinary Investigation Department, 
Mill of Craibstone, 
Bucksburn, 
Aberdeenshire. 
Dec. 17. 
* Lockley, R. M., Vet. Rec., 68, No. 30 (1954). 
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` FORTHCOMING EVENT : 


; Monday, April 18 $ 


SOOIETY OF CHEMIOAL INDUSTRY, PESTIOIDES GROUP (in ghe Rooms 
of the Chemical Society, Burlington House, Piccadilly, London, W.1) 


at 5.30 p.m.—Annual General Meeting. 6.55 p.m.—Mr. G. L. aldit : 
“The Development of a New Pesticide’) 

SOCIETY FOR GENERAL MIOROBIOLOGY {at the Ro Institution 
Albemarle Street, London, W.1), at 6 p.m.—Prof. 0. B. van Niel 


U.S.A.): “Natural Selection in the Microbial World” (Second Marjory 
tephenson Memorial Lecture). 


INSTITUTE OF M&TAL FINISHING (joint meetin 
BRANCH AND ORGANIO FINISHING GROUP, at the Northampton Poly- 
technic, St. John Street, London, E.C.1), at 6.15 pm.—Mr. R. Tilney : 
“Blectrostatio Painting Processes”; followed by a film on “Electro- 
static Spraying”. 


ROYAL GEOGRAPHIOAL Soormry (at 1 Kensington Gore, London, 
S.W.7), at 8 30 p.m.-—~Dr. H. B. Worthington: “East Africa and Her 
Neighbours”, 


of the LONDON 


Tuesday, April 19 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENTS SEOTION 
(at Savoy Place, London, W.C.2), at 5.30 p.m.—Discussion on “The 
Measurement of Impulse Voltages and Currents with special reference 
to the Testing of Surge Diverters”. 


Socrsty oF CHEMICAL INDUSTRY, PLASTIOS AND POLYMER GROUP 
{at the Chemical Society, Burlington House, Piccadilly, London, W.1), 
at 6 p.m.—Annnaal General Meeting, followed by three short papers on 
**Polyester Resins”. 


ROYAL AERONAUTICAL Soorery (in the Library, 4 Hamilton Place, 
London, W.1), at 7 p.m.—Prof. W. S. Hemp: “Thermoelasticity’’. 
Tuesday, April 19—-Wednesday, April 20 


SOCIETY FOR GHNERAL MICROBIOLOGY (at the Royal Institutio 
Albemarle Street, London, W.1)—Symposium on “Mechanisms o 
Microbial Pathogenicity”. 


Tuesday, April 19—Friday, April 22 
MAN t the Universit i 
Fg hh Tae 
Wednesday, April 20 


Ro OROLOGIOAL Socrety (at 49 Cromwell Road, South 
Kensfgton, ndon, 8.W.7), at 5 p.m.—Annual General Meeting. 


Royvat Starisrioan Soorry (at the London School of Hygiene 
pepe Street, London, W.C.1), at 5.15 p.m.— 
J. È. Andrew : “A Method of Labour Turnover 


UNIVERSITY 
“Astronomical 


Mr. K. F. Lane and Dr, 
Analysis”. 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, London, W.C.2), at 6.80 p.m—Dr.,G. H. Metson: “A Study 
of the Long-Term E ion Behaviour of an Oxide Cathode Valve”. 


(*%BRovat Mircroscorican Soormry (at Tavistock House South, 
Tavistock Eqnare, London, W.C.1), at 5.30 p.m.—Mrs. M. W. 
Gardiner: “Notes on the Refraction Ring in Bubbles”. 


Thursday, April 21 


TROYAL INSTITUTE OF CHEMISTRY (foint meeting with the CHEMICAL 
Soorpty, the INSTITUTS OF PETROLEUM and the SOOIETY oF CHEMIOAL 
INDUSTRY, in the Chemistry Lecture Theatre, The University, Man- 
chester), at 10.30 a.m.-—~Symposium on ‘‘Organo-Metallic Compounds”. 


ROYAL SOOWTY p Burlington House, Piccadilly, London, W.1) 
at 4.30 p.m.---Dr. A. G. Gaydon, F.R.S., Mr. N. P. W. Moore an 
Mr. J. R. Simonson: “Chemical and Spectroscopic Studies of Blue 
Flames {n the Auto-ignition of Methane”; Mr. N. Gregory, Mr, J. T. 
Stuart and Mr. W. S. Walker: “On the Stability of Three-dimensional 
Chega Layers with Application to the Flow due to a Rotating 


INSTITUTION? OF MINING AND METALLURGY (in the Apartments of 
the Geological Society of London, Burlington House, Piccadilly, 
London, W.1), at 6 p.m.—Dr. F. A. Schaufelberger and Dr. T. K. 
Roy: “Separation of Copper, Nickel and Cobalt by Selective Reduction 
from Aqueous Solution”; Mr. H. A. Graves: “A D 
in Canadian Mining (1945-1054)—Part 1”. 


LINNEAN Soctery oF LONDON (at Burlington House, Piccadilly 
London, W.1), at 6 p.m.—Prof. J. Heslop Harrison, F.R.S. : “Natural 
Hybridization and #&s Consequences in British Dactylorchids’’. 


INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, London, 
W.0.2), at 5.30 Palio W. Shockley : Forty-Sixth Kelvin Lecture 
on “Transistor Physics’. 


ROYAL ABRONAUTIOAL Soorptry (at the Institution of Mechanical 
Engineers, 1 Birdcage Walk, Westminster, London, 8.W.1), at 6 p.m. 
—Major Bo. K. O. Lundberg: “Aeronautical Research in Sweden”. 


Soorery or CHEMIOAL INDUSTRY, ROAD AND BUILDING MATERIALS 
GROUP (in the Lecture Hall of fhe Institution of Structural es 
3 y per Belgrave Street, London, S.W.1), at 6 p.m.—Annual Genera 

eoting, 


Friday, April 22 


INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISOUSSION 
OIROLE (at Savoy Place, London, W.C.2), at 6 p.m.—Discussion on 
“Technical Traming in North-West Germany”. 


So Y oF CHEMIOAL INDUSTRY, FINE CHEMICALS GROUP (in the 
Chemistry Lecture Theatre, King’s College, Strand, London, W.C.2), 
at 7 p.m.—Annual General Meeting; 7.80 p.m.—Chairman’s Address. 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the followingYappointments on or’ 
before the dates menticned : 

SENIOR ASSISTANT Paysicist (with an honour degree in physics, 
and previous éxperienc in hospital physics) IN THe RADIOTHERAPY 
AND X-Ray DIAGNOSTO DEPARTMENTS—The Personnel Officer, St. 
Thomasie iat) pc tian S.E.1 (April 28). 

ASSISTANT LECTURHE IN MATHEMATICS—The Registrar, The Uni- 
versify, Hull (April 25)_ 

LECTURER (with an Honours degree in physics and preferably able 
to teach the subject toa high standard) IN Puysics-—-The Principal, 
Wigan and District Mixing and Technical College, Wigan (April 25). 

ENIOR. LECTURER IN PHYSICS at Fourah Bay miui | niversity 
of Durham), Sierra Lesne—The Secretary, Advisory Committee on 
Colonial Colleges, 1 Gcdon Square, London, W.C.1 (April 25). 

SENIOR LECTURER, “UECTURER, or ASSISTANT LECTURER in (a 
MATHEMATIOS: (b) Berany; (c) AGRIOULTURAL BOTANY: an 
@) AGRIOULTURAL CHEKISTRY, at the University College of Khartoum, 

udan-~The Secretary, Inter-University Council, 1 Gordon Square, 
London, W.C.1 (April 5p), 

ASSISTANT LEOTURERAN BAOCTERIOLOGY—The Registrar, University 

Toe oF South Walee and Monmouthshire, Cathaya Park, Cardiff 
Tl b 

ASSISTANT LECTURER: (with special qualifications in organic chem- 
eee e Registrar, The University, Manchester 13 

OamnsT (with a dezree in science, prererabiy with honours in 
inorganic and puysca memistry) IN THE SECTION OF Som CHEMISTRY, 
Department of Agricultural Chemistry, Waite Agricultural Research 
Institute, Adelaide, to <onduct research into the chemical properties 
of solis, particularly in at aby to fertility investigations-—The Regis- 
trar, University of Adenide, Adelaide, South Australia (April 30). 

LeEorunmr, Grade Il (with an honours degree in physics, and ex- 
perience in the practica use of geophysical apparatus) IN GEOPHYSICS 
-~The Seeretary, The University, Edgbaston, Birmingham 16 (April 80). 

Leorurne or Assistant LEOTURER (with 
teaching, and preferabi7 with special 
THE DEPARTMENT OF GEOLOGY—The 
University, Southamptc (April 30). 

LECTURER (with goo. academic qualifications and industrial ex- 
perience) IN ORGANIO CHEMISTRY, af Flintshire Technical College— 
the Boh of Education, County Education Offices, Mold, Flin Ə 

ASSISTANT LECIUREL (with a good honours degree and special 
interests in stratigraphy IN GroLoGy—The Registrar, King’s College, 
Strand, London, W.C.2 (May 6). 

LeEOTUREER or ASSISTANT LECTURER IN PHYSIOLOGY, and a SENIOR 
LECTURER or LECTURER IN PHYSIOLOGY—The Registrar, The Univer- 
sity, Sheffield (May 7). f 

ROTURHE (preferabl- with special qualifications in micro- and 
semu-micro analytical sechniques) IN STRY -Fhe Secretary, 
The University, Aberde2n (May 7). 

RESHAROH OFFICER (¥1th a university honours degree or equivalent 
in physics or mechanical engineering, and preferably with research 
experience) IN THE WoC, TEXTILE RESHAROM LABORATORY, Common- 
wealth Scientific and Industrial Research Organization, Geelong, 
Victoria, Australia, for Tundamental applied research concerned with 
the properties of fibre assemblies—Chief Scientific Liaison Officer, 
Australian Scientific Licison Office, Africa House, Kingsway, London, 
W.C.2, quoting 464/81 (fay 7). 

SENIOR RESBARCH OFFICER or RESEARCH OFFIorn (with a univer- 
sity honours degree in science with physics as a major subject, or 
equivalent qualification, together with some years of postgraduate 
experience in spprcpstest ncaa THE NATIONAL STANDARDS LAB- 
ORATORY, Division of Metrology, Commonwealth Scientific and 
Industrial Research Organization, Sydney, N.S.W., Aus a 
undertake research in rhe fields of optical interferometry or micro- 
wave interferometry wih particular reference to length standardiza- 
tion and associated cnantities—Chief Scientific Liaison Officer, 
Australian Scientific Licison Office, Africa House, Kingsway, London, 
W.C.2, quoting 750/115 (May 7). 

LEOTURER (with a good honours degree in biochemistry or organic 
chemistry (natural products)) IN BIOOGHEMISTRY-—The Registrar, 
King’s College, Strand, London, W.C.2 (May 9). 

ASSISTANT LEOTURBR.(with a good honours degree) IN BoTANy, to 
assist in microbiolo a a Registrar, King's College, 
Strand, London, W.C.2 (May 10). 

READER IN ORGANIO CHEMISTRY at Birkbeck College-—-'The Academic 
Registrar University -f London, Senate House, London, W.C.1 

y » 

LEOTURER (with sp<cial interests in inorganic chemistry) IN 
anise Regisarar, King’s College, Strand, London, W.C.2 

ay 14). 

LECTURER IN MATHEMATIOS at the University of the Witwatersrand, 
Johannesburg, South Africa—Ths Secretary, Association of Univer- 
sities of the British Commonwealth, 86 Gordon Square, London, W.C.1 
(South Africa, May 16) 

LECTURER IN METALLURGY, and a RESEARCH ASSISTANT (male or 
female, with experience in practical microscopy) IN THE DEPARTMENT 
Nts 7 1 Registrar, The University, Manqbester 13 

y . 

BroogemstT, Sclentife Officer grade (preferably with some mech- 
anical aptitude), to stuly the composition and purification of large- 
scale preparations of leaf protein—The Secretary, Rothamsted 
Mepeuuen Station, Harpenden, Herlig quoting 167", . 

ERIMBNTAL OFFISER (with at least higher school certificate 
(science) or equivalent. and experience in bacteriologicdt researc 
IN THE VIRUS RESEARCE UNIT of a Ministry of Supply HKetablishment 
near Salisbury, Wilts—=he Ministry of Labour and Natlonal Service, 
Technical and Scientific Register (K), 26 King Street, London, S.W.1, 
quoting G81/5A.e 

EXPERIMGNTAL OrFicars (preferably with a pass degree in 1 physics), 
and ASSISTANT EXPER-“YENTAL OFFICERS (with at least H.S.C. in 
science pup ieee or equi-alent), to assist in inve#Mgatjons in a variety 
of allied flelds includingmeutron gemeration, nuclear counting ystems 


experience of university 
unlifications in petrology) IN 
ecretary and Registrar, The 
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and the properties of radioactive materials--The Senior Recruitment 
Officer, Atomic Weapons Research Establishment, Aldermaston, 
Berks, quoting 77/WGE/34. 

* JLECTURER ONASSISTANT PROFESSOR to teach courses in bacteriology 
and in public health and some other ‘biological subjects—W. B, 
Stallworthy, Moun® Allison University, Sac ə, N.B., Canada. 

LEOTURER (with a degree in biochemistry and/or chemistry, includ- 
ui oreaule emist ken to an advanced stage, and preferably 
with experience in the analysis of foods, including dairy products) 
IN AGRICULTURAL BIOCHEMISTRY, at Massey Agricultural College 
vey of New Zealand), Palmerston North, New Zealand—The 

ecretary, Association of Universities of the British Commonwealth, 
36 Gordon Square, London, W.C.1. 

PLANT BREEDER, Scientific Officer, Senior Scientific Officer or 
Principal Scientific Officer grade (with at least a second-class honours 
degree in botany, and two hae postgraduate experience in cytology 
and genetics, preferably of tree crops) at the West African Cacao 
Research Institute, H.M. Oversea Civil Service, Gold Coast, to study 
the cytogenetics of theobroma and related genera and development 
of improved selections and ri tr Tn Director of Recruitment, 
Colonial Office, Great Smith Street, London, S.W.1, quoting 
BCD.197/200/08. 

PATHOLOGIST (with at least a second-class honours degree 
in botany and two years postgraduate experience) IN THE DEPART- 
MENT OF AGRICULTURE, Mauritins, to study and advise on control 
of diseases of economic plants, to take charge of the plant quarantine 
station, and to lecture in plant pathology at the Agricultural College— 
The Director of Recruitment, Colonial Office, Sanctuary Buildings, 
Great Smith Street, London, $.W.1, quoting BCD.63/52/09. 

RESEARCH CHEMISTS (with an honours B.Se, in chemistry or A.B.I.C., 
and preferably with pad ter va experience)-—The Coal Tar Research 
Association, Oxford Road, Gomersal, near Leeds. 

SOIRNTIFIG OFFICER (with a first- or second-class honours degree 
in physics or electrical engineering or equivalent qualifications) at an 
R.A.F. Station near Maidenhead, Berks, for operational research 
duties, theoretical studies and development work in the fleld of com- 
munications and general alectronies—Aliniatey of Labour and National 
Service, Technical and Scientific Register (K), 26 King Street, London, 
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T 
N the same week as the “Statement on Defence, 
1955” and the White Paper “A Programme for 
Nuclear Power” were published in Great Britain, the 
Atomic Energy Commission of the United States 
issued a long and detailed report on the radiation 
and ‘fall-out’ produced by thermonuclear explosions. 
In the followin’ week, the Federation of American 
Scientists communicated proposals, for an inter- 
national study of the potential dangers in tests of 
nuclear weapons, to the Office for United Nations 
Political and Security Affairs of the Department of 
State and to Mr. H. Cabot Lodge, the United States 
representative at the United Nations. The text of 
the latter proposal for the establishment of a United 
Nations Commission to study and assess the potential 
dangers in such tests was published in The Times of 
March 24; but the proposal had become known in 
the meantime and was one prime cause of the stream 
of questions in the House of Commons on this matter 
during recent weeks. 

A contributory factor was the Pe E in the 
White Paper that the Government had not yet been 
able, with the information in its possession, finally to 
assess the implications of the latest developments in 
weapons, and particularly the extensive radioactive 
contamination which may be caused by the ‘fall-out’ 
from a thermonuclear bomb burst at ground-level. 
Lackeof framkness on the Government’s part has led 
to what may well be unavoidably incomplete know- 
ledge being construed as resulting from lack of 
interchange of vital information between Britain and 
the United States, and from failure to implement the 
necessary research with sufficient urgency and 
resources. No explanation, for example, has been 
given as to why the information from the Atomic 
Energy Commission was not made available earlier 
to the British Government, or, if it was, why no 
account was taken of that information. Even as late 
as March 22, written answers to questions in the 
House of Commons on research in rédiobiology and 
on the effects of radioactivity upon reproductive cells 
seem unrealistic. 

When on March 10 the Prime Minister was asked in 
the House of Commons to take the initiative and to 
propose the establishment of a United Nations Com- 
mission to study and assess the potential dangers to 
human beings from nuclear tests throughout the 
world, meluding long-term tests, Sir Winston replied 
that experts at the disposal of the Government saw 
no reason to dissent from the opinion of the United 
States Atomic Energy Commission’s report, issued on 
February 15, that the tests so far carried out have 

«only released enough radioactive material into the 
matmosphere to cause an individual living in the 
United States to receive the same quantity of 
mcadiation that he would have received in an X-ray 
«hest examination at a hospital. He added that an 
extensive programme of research on the genetic 
affects of exposure to varying levels of radiation was 
ulready in progress both in Britain and in the United 
States of America; but that, in making its proposal 
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for an immediate study of the potential genetic risks 
of nuclear weapons, the Federation of American 
Scientists appeared to be envisaging dangers from a 
number of tests greatly in excess of those likely to be 
carried out in the foreseeable future. 

This question of radiation effects is unfortunately 
being confused or intermingled with the moral or 
political question o= the use of thermonuclear weapons, 
and with the practical question of the prohibition 
or hmuitation of thermonuclear test explosions. Sir 
Winston, fof example, was asked at the same time 
to propose the estsblishment by the United Nations 
of an international monitoring service to detect 
atomic and thermonuclear explosions, and also the 
limitation of the number of such tests in view of the 
“fact” that continved tests “may” lead to long-term 
damage to the human race through a general world- 
wide contamination of the atmosphere. The Arch- 
bishop of York’s important speech m the Defence 
Debate on March I6 followed immediately on one m 
which Lord Alexarder of Hillsborough had testified 
to the general anx:ety as to growing dangers to the 
human race from increasing thermonuclear experi- 
ments and their ganetic and physical effects; but 
the statement by men of science of all nations of the 
consequences of naclear warfare which the Arch- 
bishop advocated is obviously something more 
comprehensive and purely factual. 

It is unfortunase that Sw Winston, like Mr. 
J. R. Bevis, who, in a written answer on March 7, 
ignored the question as to what research is being 
conducted on the radioactive content of the atmo- 
sphere of London, denied that there is any evidence 
of a significant increase in recent years or that 
radioactivity is a zontributory factor in bronchial 
cancer, declined to admit that as yet we know very 
little about the long-term biological effects of radia- 
tion. Mr. C. R. Attlee’s admission of our ignorance 
gives the more fores to his suggestion of an author- 
itative statement made by scientists drawn from both 
sides of the Iron Curtain, and no convincing reasons 
were advanced in ime following debate on March 14 
or afterwards in tha House of Lords as to why the 
attempt should not be made. The subject will be 
discussed during ths forthcoming International Con- 
ference on the Peaceful Uses of Atomic Energy fo be 
held at Geneva in August; but this Conference will 
be confined to sciertific and technical discussions. 

The situation has been clarified a little by a sub- 
sequent debate in the House of Commons, on March 
22, on the genetic effects of nuclear explosions. The 
motion moved by Dr. Edith Summerskill wisely 
refrained from linking the acquisition of further 
information with ths immediate cessation of all test 
explosions ; while expressing fears as to long-term 
dangers to humanity as a result of continuing ‘adio- 
active contamination of the atmosphere arising 
from continuing nuclefr explosions, the motion 
merely urged the Government to give further con- 
sideration to those long-term effects amd,to call a 


conference of scientists from the United States, the ` 
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U.S.S.R., the United Kingdom and France to advise « Times of March 10, for more research, on ,& massive 


"on the dæhger facing mankind. Meanwhile, in a 
written answer on the same day, Mr. J. R. Bevins 
had stated that the Medical Research Council’s 
Radiobiological Unit at Harwell is carrying out a 
large programme of research on the effects upon the 
germ cell of exposure to radiation. Related studies 
are in progréss in other establishments of the Council, 
and the programme aims at extending our knowledge 
on all the hazards which radiation may hold for 
human beings. The Medical Research Council has 
since been asked to prepare a report on the subject 
which is to be issued as a White Paper; and in the 
United States, it is announced that the National 
Academy of Sciences will undertake a broad ap- 
praisal of present knowledge about the effects of 
atomic radiation on hving organisms, with financial 
support of the Rockefeller Foundation. 

The amendment to Dr. Summerskill’s motion, 
moved. on behalf of the Government by Mr. Ian 
Macleod, welcomed the Government’s decision “‘to 
continue and expand research in this country on the 
medical and biological aspects of nuclear energy, and 
to collaborate by every practical means with those 
countries with whom arrangements already exist and 
with such others as can usefully be brought into 
consultation”. This decision, moreover, was set in 
the context of the intensive efforts which are being 
made to achieve a comprehensive scheme of dis- 
armament and not in the context of a conference of 
scientists; and while the arguments from the 
Government side did not entirely dispose of the idea 
of a world conference on the scientific aspects of 
biological effects of radiation, there is clearly room 
for two opinions as to the value of such a conference. 
Even if, however, 1t produced nothing of scientific 
value, it might still be worth holding to see whether 
the U.S.S.R. would face or evade the issue of making 
known even behind the Iron Curtain the probable 
consequences of nuclear warfare and of the con- 
tinuance of tests of thermonuclear bombs. 

The Government amendment was carried at the 
end of a debate which was remarkably free from 
party politics and which was sufficiently objective to 
clarify some of the confusion between the political 
and the scientific issues. The desire for an agreed 
statement by scientists drawn from as wide an area 
as possible was manifest in all the speeches, even in 
those most sceptical as to the value or practicability of 
including Russian scientists. The Mmister of Works, 
Mr. Nigel Birch, winding up for the Government, 
pointed out that the debate had been essentially 
“concerned with the possible dangers of radioactivity 
caused by events short of war. To Mr. Macleod’s 
account of the research already in progress, Mr. Birch 
added the further assurance that, although considera- 
tions of security did sometimes impinge to some ex- 
tent,,.all thetrelevant research on biological effects of 


radiation is, or will be, published. He also indicated 


that there is excellent co-qperation in this field with 
the United States and Canada, wherè knowledge and 
experience are even greater than ours. He thus largely 
- met the ifaportant poigt made by Mrs. Barbara Castle, 
who referred tô Prof. C. H. Waddington’s plea, in The 
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scale, on the long-term effects of low-intensity 
irradiagion of mammalian populations, since this' 
is @ field demanding international co-operation and 
resources, P 

Prof. Waddington, whose plea for more research 
was afterwards strongly supported by Dr. H. Motz, 
expressed doubts whether Great Britain alone could 
devote to the problem resources commensurate with 
its importance ; and he added that it is not a matter 
for any single country. Meanwhile, existing know- 
ledge suggests that any increase in the level of ioniza- 
tion at centres of population would add its quota 
to the load of harmful hereditary factors “which 
mankind has to bear. Prof. Waddington and Dr. 
Motz, Prof. H. W. B. Skinner and Prof. P. G. 
Espinasse and others have emphasized the limitations 
of our present knowledge and the inadequacy of our 
understanding of the probable magnitude and nature 
of the long-term genetic effects in man of atmospheric 
lonization produced by nuclear bomb tests. 

In the course of his speech, Mr. Macleod gave the 
expenditure on. such research by the Medical’ Research 
Council for 1955-56 as £208,000, and said that any 
recommendation by the Council, after reviewing the 
research programme in the light of new commitments, 
would be favourably considered. He added that 
present results have established that radiation pro- 
duces genetic effects and the radioactivity of the 
planet has slightly increased as a resugt of guclear 
bomb explosions. Genetic research, however, is 
inevitably slow, and while our present knowledge 1% 
insufficient to fix precisely the level of radioactivity 
above which genetic damage would significantly 
affect the well-being of populations, it is most unlikely 
that the present increase would have any appreciable 
genetic effect. It was a more detailed statement off 
this order that Mr. Elliot and others wished to see 
embodied in a White Paper. 

The position which Mr. Macleod took up is thus 
roughly thet of the United States Atomic Energy 
Commission, from the report of which he quoted ir 
full paragraph 40, which has already caused mucl 
controversy, partly through inaccurate quotation 
After this debate the Government can scarcely be 
accused of indifference to the manifest public 
anxiety; but if there is any undue Gelay in pro 
ducing the White Paper which has now been promise 
from the Medical Research Council, scientists hav: 
their own responsibility for relieving anxiety as t 
some of the questions raised both by the Atomi 
Energy Commission’s report and *he comments om 
that report by the Federation of Atomic Scientists 
Such action indeed is imperative if public opinion i 
not to be confused, or policies and action urged o» 
the Government which are conducive to neithe 
national security nor national welfare. 

From the medical side, one such attempt he 
already been made in the British Medical Journa 
which in a leading article on March 26 put concisel 
and clearly the limitations of our existing knowledge 
the factors of which the United States Atomic Energ 
Commission, report appears to take insufficier 
account, and the directions in which further knov 
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ledge ıs urgently needed. Although that report 


indicated ‘the real magnitude of the radiation hazards® 


associated with the testing of nuclear weayons, it 
dealt chiefly with the damage caused by the ‘fell-out’ 
or deposition of radioactivity in the vicinity of the 
explosion. For the Bikini testthis amounted to some 
20 million röntgen square miles, covering an area of 
7,000 square miles, serious danger being hmited to a 
belt 140 miles long and 20 miles wide; but on the 
important problem of radioactivity other than in this 
fall-out, the report says nothing. For thermonuclear 
bombs of the type now available, the fall-out could 
well be five times as great; and although much of 
the radioactive mist reaches very great heights, we 
know very little about the movement of the atmo- 
sphere at such beights. Moreover, even if the radio- 
active dust takes as much as six months to settle 
instead of six days, the residual radioactive dose may 
be reduced only by one half. There is also the 
important question of how long such radioactive dust 
remains on the surface before it is washed away. 
Answers to such questions as these are not to be 
obtained readily, and though the evidence is as yet 
insufficient for definite conclusions, as the Federation 
of Atomic Scientists admits, it is possible, if not 
probable, that continuation of nuclear bomb tests on 
the present scale would double the natural amount 
of atmospheric radiation. Even this may well be too 
low to cause much genetic damage ; but 1t cannot be 
said that contmuance on the present scale over many 
years® will dot constitute a serious genetic hazard, 
and for that reason alone the Federation of American 
Scientists stresses the urgent need for intensive study 
of the problem of radioactive contamination resulting 
from bomb tests. Major responsibilities of the United 
Nations Commission which it is proposed should be 
established would be to obtain scientific data and 
expert opinion on the magnitude of the radiation 
intensities involved ; to obtain and evaluate scientific 
opinion. on the biological and genetic effects of radia- 
tion on human beings and to establish an agreed 
danger threshold. The results of this study would be 
reported to the General Assembly of the United 
Nations, with recommendations as to the procedures 
required to avoid exceeding the danger threshold. 
This proposal thus appears to be eminently 
practical anel to be free from the political complica- 
tions which would attend unilateral decision, on 
present evidence, by the United Kingdom or the 
United States, to discontinue nuclear test explosions. 
They have been endorsed essentially by Prof. J. 
Rotblat in an article in the March issue of the Atomic 
Scientists Journal, in which he specifically urges 
publication by the Government of all known data 
about the genetic effects of radiation resulting from 
the nuclear bomb tests. The important point is that 
existing information should be made known as widely 
and fully as possible, with a clear explanation to the 
non-scientist as to its exact implications. Unless this 
is done urgently and efficiently, it is clear that public 
opinion could easily be confused and. stampeded into 
measures inconsistent with either health or security. 
In hat task of interpretation and exposition the 
scientist has an important part to play. On him, too, 
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lies largely the responsibility for constructive criticism 
of any measures which the Government may propose, , 
not least in respect of the adequacy of the resources 
allocated toyresearch in this field, and of the extent 
of international co-operation in such research and 
the promptness and efficiency with which results are 
exchanged. To tke scientist also the nation must 
look for guidance es to the completeness with which 
the field is being ccvered and the directions in which 
further research 5 most urgently required. The 
adequacy and the disposition of the resources made 
available for research will be influenced very com- 
siderably by the vigilance and public spirit of 
scientists in generel, and to them the public must 
look, not only for tne assurance that the gaps in our 
existing knowledge will be filled as completely and 
swiftly as is possibls, but also for guidance as to the 
measures required to safeguard mankind from the 
real hazards with which we are at present confronted. 


DAVID HUME: A BIOGRAPHY 


The Life of David Hume 

By Prof. Ernest Campbell Mossner. Pp. xx-+ 683+ 
20 plates. (Edinburgh and London: Thomas Nelson 
and Sons, Ltd., 1964.) 42s. net. 


UME’s importance warrants a biography, his 
travels and varied activities provide the stuff 
of one, and surviving records are ample enough to 
make one possible. Over the dull lives of many 
philosophers time Fas drawn a sponge; but Hume 
was more than a philosopher, inserted himself into 
diverse circles, was a ‘character’, had many big 
friends and more petty enemies, and consequently 
was widely mentioned. One indication of his prom- 
inence is that a large number (apparently a large 
proportion) of his letters have been preserved. ‘The 
ample material was worked up into a lengthy bio- 
graphy in 1846 by John Hill Burton, and digested 
afresh in a shorter “Life” by J. Y. T. Greig (1931). 
The least that this book by Prof. E. C. Mossner 
proves is that the axtant material is even ampler 
and more widely scattered than we had known: 
with immense skill and industry he has brought new 
things out of old sources and tracked down new 
sources, checking wkat his predecessors have written 
and adding to it ccnsiderably. Further, holding a 
chair of literature (m the University of Texas), he 
knows how to present his material. The total result 
is a rich, illuminatirg and absorbing volume, which 
must be immediately acknowledged as the standard 
biography of Hume. 

Hume lived before the higher learning was broken 
into bits. This is ore reason why it is good for us 
to read him. He studied at least the elements of 
mathematics and physics at Edinburgh, the first 
university outside Vambridge to teach Newton’s 
“Principia”. He had a close acquaintance with the 
Greek and Latin authors (not only those that are 
known as classical), was nearly gs much at home in , 
French as in English literature, and redd some, of the 
Italian writers. He eomposed a much-read sHistory 
of Great Britain” (ix sig quarto volumes) that set a 
ney standard ef both objectivity and width of human 
interest, and wrote some pioneering and penetrating 
essays in economics and some admimblp ones on 
political science ; and in the% as in his philosophical 
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works he wrote a straightforward yet elegant prose 
„that is an admonition to us specialists who have 
“made the 1 ge of education barbarous. 

As a philosbpher, Hume should be congenial to 
scientists, for he expresses emphatically’ the critical 
and cautious spirit of science. It is not an aecident 
that one of the good books on him was by T. H. 
Huxley {in the “English Men of Letters” series). 
Hume was an admirer of Newton’s achievement in 
pulling together a vast field of phenomena by means 
of the principle of gravitation not postulated as an 
occult force but proved as an empirically verifiable 
uniformity; and it was this brilliant success of 
scientific method that prompted him to search for a 
comparable law in the sphere of mind. This means 
that his primary aim was to establish psychology as 
& systematized natural science; and the compre- 
hensive law which he propounded and believed he 
had verified, the law of association, remained the 
Ariadne-thread of British psychology until after the 
middle of the nineteenth century. In his psycho- 
logizing, however, he kept turning aside to philo- 
sophical problems, and either tore them to pieces 
or pronounced them to be insoluble. His general 
principles here were: (a) that reason can do no more 
than discern the logical relations of ideas, from which 
no inferences about existence can be demon- 
strably drawn; (b) that existence is known to us 
only in subjective data, the regularities of which can 
be noted but not explained; and consequently (c) 
that belief ın anything behind the data of the senses, 
though the belief is inexpugnable and sane, is 
incapable of being proved. This anti-metaphysical 
eontention makes Hume one of the heroes of the 
contemporary British positivists, and should appeal 
to those students of science who would like to find 
philosophical reasons for not givmg a realistic 
meaning to the entities and relations of theoretical 
physics. 

The literature on Hume’s thought being consider- 
able, Prof. Mossner has addressed himself to the 
events and milieu of Hume’s life, which have not 
been written about much and which, he shows 
abundantly, called for a fresh investigation. He has 
recovered them with a remarkable wealth of detail, 
authenticated by precise references to contemporary 
or nearly contemporary sources ; and he has allowed 
the interest to arise from the detail and its con- 
catenation, instead of plastering it on with clever 
phrasing and pseudo-profundity of comment. He 
presents Hume, not himself. He recreates the 
intellectual life of Edinburgh, Hume’s real home 
between his various moves, and the exquisitely 
civilized gatherings in the salons of Paris, where, not 
as an official of the British Embassy but as a proved 
thinker and writer, Hume was received with extra- 
ordinary honour. It is mteresting to read for the 
first time a circumstantial account of the military 
expedition to Brittany m which Hume took part, 
and the new things that are told of his diplomatic 
work in Paris and of his spell in London as Under- 
Secretary of State. Good sayings and good stories 
punctuate the long narrative. Hume emerges through 
it all as a man of sense, humour, honour and 

"benevolence. {The sctirce of his intellectual precocity 

_—yemain§ hiddefi: presumably it was in himself, not 
~ in his effvironment. As in other good biographies, 
we are taught a period,of history concretely and 
humanely, and therefore probably môre truly than 
m the general sweep of the history books with which 
most of us*aré famuliar, 
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The publishers have given this important piece of 
binding, printing and 
llustratjons are all of a quiet excellence, and it is a 
delight fio see again margins of the pre-war width. 

The volume will have to be put as a matter of course 
in every university ang large public library ; every 


` Scot should have it in his own; and every lover of 


scrupulous yet hvely biography may well expose 
himself to the temptation of it. T. E. Jessor 


TOWARDS A HANDBOOK OF 


CRYSTALLOGRAPHY 


Crystal Data 

Classification of Substances by Space Grétps and 
Their Identification from Cell Dimensions. By 
J. D. H. Donnay and Werner Nowacki, with the 
collaboration of Gabrielle Donnay. (Geological 
Society of America Memoir No. 60.) Pp. ix+719. (New 
York: Geological Society of America, 1954.) np. _ 


I FIND it amusmg to open this book almost at any 
page and to consider what accidents of crystal 
chemistry and recent history have brought together, 
side by side: hemoglobin and lead monoxide hydrate, 
for example, or hydrogen iodide, xenon and barium 
fluoride, or §@-sitosterol H,O (from rubber) and 
4:5-antimony sulphide — lead sulphide. For this 
book ıs a compendium of all the variety ‘of X-ray 
measurements on single crystals which have been 
collected in the past thirty odd years, nicely mixed 
together through the operations of classification by 
crystal symmetry and crystal axial ratiog, 

The book is a practical demonstration of the 
extent of the problem as ıb now exists of making a 
collection of crystal data. It includes measurements 
on nearly six thousand crystals studied for a variety 
of chemical and crystallographic purposes. The mere 
process of grouping them together as Prof. W. 
Nowacki does in Part 1 of the book, by space groups, 
underlmes the arbitrary character of the existing 
material. This does not mean that the formal con- 
clusions that might be drawn from Nowacki’s lists 
are necessarily wrong. The commonest four space 
groups found among organic compounds, for example, 
are P2, (127), P2,2,2, (144), P2,/¢ (355) and Pnma 
(192), of which the first two are particularly appro- 
priate for the packmg of asymmetrical molecules. 
Prof. Nowacki fears that crystallographers avoid 
triclinic crystals, and hence these appear less com- 
monly in measured examples than they do in Nature. 
Actually, from my own experience, I shofild say that 
triclinic crystals really are considerably less common 
than monoclinic and orthorhombic; and P2,/c 
particularly is so dommant among space groups that 
@ suspicious character like myself, looking at a list of 
examples of compounds said to helong to P2/m, 
immediately wonders if some have been wrongly 
measured—one at least, creatinine, really has got the 
space group P2,/c according to later observations 
(private communication from H. Mendel). Among 
inorganic compounds, on the other hand, the most 
common groups, face-centred cubic and close-packed 
hexagonal, probably do refiect the accumulation of 
data on simple substances up to the present. Exten- 
sions to come will certainly add considerably to the 
numbers here m lower-symmetry space groups. 

The largest part of this book, Part 2, is the list, 
compiled by Prof. J. D. H. Donnay with, Dr. 
Gabrielle Donnay, of crystals under the ‘main 
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divisions of the different crystal systems. Within, 
each system, the compounds are listed in order 
of axial ratio; for each the name, form » unit- 
.cell dimensions, structure type, specific gravéty, and 
at least one reference are recorded. ‘The list is 
extremely useful for refergnce—to find quickly 
whether a particular crystalline species has been 
examined at all and how much is known ‘about it. 
It can also easily be used for identification whenever 
(still a rather „serious limitation) the compound 
investigated is included in it. But for this particular 
end, it might be better in future to adopt a different 
form of hsting, for example, in order of length of 
unit-cell dimensions. One might then hope occasion- 
ally to effect identifications with fewer precise 
measurements—-and the actual size of a unit cell is 
itself often a considerable clue to the nature of the 
compound present. (Incidentally, thymonucleic acid 
could not be cubic, æ = 3-35, as in this list, even if 
Astbury and Bell said so—which they did not.) One 
cannot, of course, really confuse hemoglobin, with 
cell dimensions 76:6, 56 and 49 A., with lead monoxide 
hydrate, 6-36, 4:65 and 5-93 A., although a:b is 
1-367 and 1-368, respectively. But one cannot help 
feeling that a classification would be more natural 
which placed them farther apart. 

Clearly the authors have done a great service to 
all those who need to use crystal data for widely 
varying practical purposes, by collecting together so 
much material in so comparatively brief and coherent 
& fashion. The labour of sorting so much information 
from the literature and then recalculating and 
reassigning lattice dimensions and axial ratios must 
have geen enormous. But if the authors do turn 
now—as one hopes they will—to making a real 
handbook of crystallography, they should surely 
build it up on different principles. No single classi- 
fication can bring out all the relations one would like 
to see made clear. But certainly some serious re- 
thinking of crystal chemical forms of classification 
is now most urgent and desirable. 

Dorotuy HODGKIN 





THE LAW AND MERCHANDISE 
MARKS 


The Law of Merchandise Marks, including the 
Merchandise Marks Act, 1953 

By The Hon. H. Fletcher Moulton and P. Q. Langdon- 

Davies. (Réprinted from Butterworths Annotated 

Legislation Service.) Pp. 170. (London: Butter- 

worth and Co. (Publishers), Ltd., 1954.) 17s. 6d. net. 


l HE authors of this small but concisely written 
book, the Hon. H. Fletcher Moulton and Mr. 
me. G. Langdon-Davies, are to be congratulated upon 
sroducing within a small compass such an admirable 
and useful summary of the Merchandise Marks Acts. 
vVlany judges have deprecated the obscurity and 
complexity of the language in these Acts concerning, 
S they do, so closely the welfare of members of the 
«ublic and having to be administered by lay justices. 
3ut the authors have by careful paragraphing with 
aany sub-headings, and a good index, produced a 
ook which is bound to be of great value to business 
aen, as well as lawyers. 
As the authors pomt out, there has always been a 
«oluctagce on the part of governments to pass legis- 
ation affecting trade. ‘Caveat emptor’ has persisted 
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as the motto of the jurist, and ‘laisser-faire’ has 
largely controlled the methods of the kegislator m° 
regard to the trada in the mass of gods which are 
the subject of advertising slogans. The protection of 
the consumer does 10t seem to be an issue over which 
members of the pubhe or political parties themselves 
show much enthus:asm. Yet various ways of bam- 
boozling the consumer are rampant and widespread 


‘at the present time. 


The Merchandise Marks Act 1953, which came 
into operation in January 1954, has widened some- 


what the scope of the Merchandise Marks Act of - 


1887, which is the principal Act on which all sub- 
sequent ones have been grafted. It does little, 
however, to remove the uncertainties and obscurities 
of the earlier Acts, which are most difficult to con- 
strue. This is particularly unfortunate when so much 
of the initial work relating to prosecutions under 
these Acts is dealt with before lay justices. However, 
the 1953 Act does extend the definition of the terms 
‘trade description’ and ‘false trade- description’. 
“Trade description’ now covers statements as to the 
quality of goods according to a standard used or 
recognized in the trade or as to the fitness for purpose, 
strength performance or behaviour of the goods in 
question. The term ‘false trade description’ has been. 
amended so as to irclude a trade description which 
is misleadmg in a material respect as regards the 
goods to which it is applied. These extensions will 
probably have far-reaching effects. 

A short while ago one of the first prosecutions 
under the new Merchandise Marks Act relating to a 
trade description which was misleading received con- 
siderable publicity st Bournemouth, when a shop- 
keeper was fined £50 for selling sheets described as 


““top quality flanneleste’’ when they were nothing of 


the kind. The additicn of the new class of description 
that has been included by the 1953 Merchandise 
Marks Act, namely, “as to the fitness for purpose 
strength performance or behaviour of any goods” 
(Section 1 (ab)), is probably from the practical point 
of view the most important change made by that 
Act. There are a nuncber of words and phrases which 
have been particularly common m modern commerce 
and the use of which hitherto it has not been possible 
to stop. Such words or phrases claiming that goods 
are ‘unbreakable’, ‘urshrinkable’, ‘mothproof’, ‘rust- 
less’, ‘waterproof’, ‘doesn’t damage delicate fabrics’, 
to name a few, now become trade descriptions within 
the meaning of the Act. If they are misleading in a 
material respect as regards the goods to which they 
are applied, then the persons or firms manufacturing 
or marketing the goods can be prosecuted under the 
Merchandise Marks Ast. ° 

These prosecutions zan be undertaken by govern- 
ment departments such as the Board of Trade and 
the Ministry of Agriculture in certain cases, by local 
authorities in cases which affect the mhabitants of 
their area, and by the laying of information at petty 
sessional divisions in accordance with the procedure 
applicable to magistrates’ courts. The vast majerity 
of prosecutions have been dealt with summarily in 
magistrates’ courts. 

The details of the procedures jo be adopted, the 
nature of the issues likely to arise, and siummares of 
leading cases decided by the courts are all clearly set 
out in this book. It is tobe hoped that it will make 
a valuable contribution in Sissisting those persons 
who are willing to hela in clearing away the mis- 
leading advertisements and practices arisng,in trade. 

e R. G. LLOYD 
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Journal of the Institute of Metals 

* Volume 818 1952-653. Edited by N. B. Vaughan. 
Pp. xvi+768+106 plates. (London: Institute of 
Metals, 1953.) 60s. i 


HE Institute of Metals is concerned with 

theoretical structural metallurgy and the metal- 
lurgy of the non-ferrous metals, excluding extractive 
considerations, and the present volume of its Journal 
* contains a representative selection of papers (and 
discussion). Numerous papers deal with alloy con- 
stitution, deformation and behaviour under stress, 
but also covered are subjects such as viscosity and 
surface tension, grain refinement of cast metal, 
metallographic techniques, solid transformations, 
corrosion and oxidation of metals. In addition, a 
symposium is included on the control of quality in 
the meltmg and casting of ingots for working. 

The majority of the papers describe the results of 
first-class experimental work. They are well written 
in & concise manner. They are carefully sub-titled, 
so that coupled with the provision of good, synopses, 
it is easy for the reader to find quickly the information 
desired. ° 

The format of the Journal is of the highest standard. 
The photographic reproductions are of fine quality, 
although it is a pity that, in the interests of economy, 
they are grouped together in what constitutes each 
monthly issue. The lne-drawings are well made and 
carefully standardized. In all, the Journal represents 
& praiseworthy achievement. A. R. Baty 


Radioisotope Conference 1954 

Sponsored by the Atomic Energy Research Estab- 
lishment, Harwell. Proceedings of the Second Con- 
ference, Oxford, 19-23 July. Edited by J. E. John- 
ston, with the assistance of R. A. Faires and R. J. 
Millett. Vol. 1: Medical and Physiological Appli- 
cations. Pp. xi+418. 65s. Vol. 2: Physical Sciences 
and Industrial Applications. Pp. ix+223. 45s. Set 
of two volumes 100s. (London: Butterworths 
Scientific Publications, 1954.) 


HE editors and publishers are to be congratulated 

on producing this report of the second Oxford 
Radioisotope Conference within a comparatively short 
time after the meetings. The magnitude of this task 
is indicated by the fact that some seventy papers on 
æ very wide variety of subjects are reproduced in 
full, together with verbatim accounts of the dis- 
cussions following each paper. Perhaps the most 
striking feature of these two volumes is the dis- 
tribution of the subject-matter over the various 
scientific fields. Of the seventy papers, forty-six are 
coneerned with medical and physiological applications 
of radioactive isotopes, while the remaining twenty- 
four are spread over various branches of chemistry, 
physics, metallurgy and industry. If these figures 
give æ true picture of the distribution of uses of 
isotopes, there is an implication of a regrettable 


stowness in making use of these new scientific tools: 


overs& wide range of applied science. 

As pointed out by Sir John Cockcroft in his opening 
speech, this was not a specialist conference but rather 
one designed to dişguss and spread the knowledge of 
radiojsotopeg as tools of research. This outlook is 
demongtrated in the published papers, where the 
emphasis throughout is op techniques and where 
experimental results afe used largaly to illustrate 
advances in technique. An attempt has been made 
to dividę te papers under subject headings, and 
` from the point of view of the main purpose of the 
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Conference, this may not be considered entirely 
satisfactory. It results, for example, in related tech- 
niques þeing found in widely separated parts of the , 
books. §This is, however, a minor defect and does not 
detract from the value of this report as a most 
important addition tohe literature on radioisotopes. 
In such a rapidly expanding field, it seems certain 
that further conferences and reports will e oe 
. E. R. 


The Birds of ireland e 

An Account of the Distribution, Migrations and 
Habits as Observed in Ireland. By P. G. Kennedy, 
S.J., Robert F. Ruttledge and C. F. Scroope, assisted 
by G. R. Humphreys. Pp. xv+437+11 plates. 
(Edinburgh and London: Oliver and Boyd,’ Ltd., 
1954.) 42s. net. 


LTHOUGE. books on birds in general are legion, 
those on the ornithology of Ireland are by no 
means numerous; indeed, no comprehensive work 
has been published since that of Ussher and Warren 
in 1900. During this time many changes have taken 
place in the status of a variety of species. Some have 
been lost and some gained. In the present volume 
P. G. Kennedy, R. F. Ruttledge, C. F. Scroope and 
G. R. Humphreys have endeavoured to supply this 
want and deal with the “Birds of Ireland” as they 
are to-day. 

Taking them species by species, they describe the 
position of each, often having much to say concerning 
fluctuation of numbers and alteration of status. For 
example, of the red-necked phalarope they write: 
“In 1900 two or three pairs were noticed during the 
breeding season in a marsh in Co. Mago, agd two 
summers later breeding was definitely established. 
Since 1902 a colony has bred there with varying 
success. It seems to have reached its greatest strength 
m 1905, when about fifty pairs were found....I 
1932 Mr. P. E. Dunn and the writer could count only 
twenty-five birds”. They go on to recount the 
gradual decline of this and neighbourmg colomes, 
pointing out that some of the blame must go to 
the collectors who took heavy toll of the eggs; 
but the destruction of nests and eggs by cattle. 
must not be overlooked. Their summing-up of 
the present position of this phalarope in Jrelandm 
is “summer visitor in small numbers and very local. 
Has decreased rapidly. Extremely rare as an autumn 
migrant”. FRANCES PITT 


Reports on the Progress of Applied Chemistry 
Vol. 37, 1952; pp. 983. Vol. 38, 1953; pp. 989. 
(London: Society of Chemical Industry’, 1954.) 60s. 
each vol. (40s. to members). 


HE excellent survey of applied chemistry pro- 

vided by these annual reports is familar tc 
chemists, and no general description of their contents 
should be necessary. It may, however; be useful tc 
mention, that they are likely to be serviceable in = 
wider field. In the present volumes, for example 
there are sections ‘on agriculture and horticulture 
dealing with pest control, which should interest 
botanists ; there are also sections on medicinal sub 
stances and antibiotics, which will be useful to those 
interested in medicine. 

The general fields of applied chemistry are admir. 
ably covered. In view of the very wide range o 
literature used by the reporters, the volumes, whicl 
have author and subject indexes, give a comprehensive 
survey of all branches of applied chemistry and ar 
indispensable in any chemical library. 
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By\E. J. HOLMGREN ° 


Engineering Laboratory, Cambridge - 
@ 


o 

F.: an age where extreme specialization ın engineer- 

ing 1s the rule rather than the exception, it 1s not 
always easy to realize that 1t was usual for engineers to 
be what might hp broadly termed ‘general engineers’, 
that is, bemg equipped with a mixture of the major 
branches of engineering that was expected to serve 
them through their professional career. Many of the 
great engineers of the nimeteenth century were 
such men, and perhaps the last of these was Sir 
Alfred Ewing. the centenary of whose birth occurred 
last month. But in Ewing’s instance, his training 
served him for more than merely his professional 
career; 16 served him in his scientific researches and 
m his capacity as a teacher, for perhaps few men 
have had such a far-reaching effect on British 
engineering education. 

James Alfred Ewing was born in Dundee on 
March 27, 1855, and received his early education at 
two of the schools of that city—the West End 
Academy and the High School. Following this, he 
won @ scholarship of the value of £40 per annum 
which enabled him to enter the University of Edin- 
burgh, where he studied engineermg under Fleeming 
Jenkin—a man who later exercised a great influence 
on his life. Jenkin was at the time engaged on 
research on submarine cables, under the direction of 
Lord Kelvin, and on his recommendation Ewing spent 
his snme vacations at Greenwich working on 
problems in this field. During 1874~76 he made three 
voyages to South America in connexion with this 
work, and on his return to Edinburgh completed his 
B.Sc. degree in engineering. 

At the suggestion of Jenkin, Ewing accepted, in 
1878, the offer to go to Tokyo as professor of mech- 
anical engmeering in the newly established university 
there. For the five years that he was in Tokyo he 
organized the chair and carried out researches on the 
measurements of earthquake movements, designing 
instruments for this. 1883 found him back in Britain, 
this time at Dundee, where he was professor of 
engineering at the then recently founded University 
College. 

Ewing remained at Dundee until 1890, in which 
year he was appointed professor of mechanical 
sciences at Cambridge—an appointment which, 
unknown to him, was to have far-reaching results. 
At this time, however, the course in mechanism, as 
it was then known, had fallen into some disfavour, 
and the Senate would have been glad to drop the 
whole matter; but this was not possible. Under 
Ewing, the chair was completely reorganized, the 
course of instruation laid down, the Tripos estab- 

slished in 1892, and considerable extensions made to 
«the laboratory buildings. While at Cambridge, Ewing 
carried out researches on the structure of metals, 
Moysteresis, and designed instruments such as a 
moermeability bridge and extensometer. 

In 1903 Ewing was appointed director of naval 
aducation in Britain, and in this capacity he super- 
‘ntended the complete reorganization on engineering 
ines of the traming of officers. In 1914, with the 
yutbreak of the First World War, this came to an 
ond, and Ewing was then in charge of “Room 40”— 
> depgrtment of the Admiralty entrusted with the 
lecoding of enemy cyphers. 


mn 


The association with the Admiralty came to an end 
in 1917, when Ewmg was appointed vice-chancellor 
and principal of the University of Edmburgh. During 
his tenure of office there, thirteen new chairs were 
established, new buldings erected and the whole 
institution organized on modern lines. This vice- 
chancellorship may be said to be ‘the climax af 
Ewing’s active carear. In 1929 he retired to Cam- 
bridge, where he spent his remaining years taking an 
active part in research bodies and learned societies. 
and writing. He died on January 7, 1935. 

In assessing the work of Ewing, it is seen that his 
greatest accomplishments lay in the founding of three 
engineering schools. It was his pioneer spirit that 
took him to Tokyc and it was his foresight and 
administrative ability that laid the foundation for 
the chair of mechanical sciences at Cambridge, for 
had a lesser man thaa he been appointed the develop- 
ment of engineering at Cambridge might have been 
delayed by many years, and certainly not have 
reached its present stature; however, it is not wise 
to speculate in such stances. It is to his everlasting 
credit that engineermg at Cambridge has attained 
the high standard that it now holds. It was the 
experience gained frm Tokyo; Dundee and Cam- 
bridge that stood hux in good stead as vice-chancellor 
of the University of Edmburgh and enabled him to 
guide it to the emirent place that it holds among 
British universities. 

The task with the Navy had educational features 
common with his wark at the universities, in that 
the course of training was organized on engineering 
lines. This change might have been viewed with 
scepticism by some at the time; but at the 
Admiralty, men suck as Lord Fisher realized the 
need for such a coursa, which was to serve the Navy 
well in two world wars. 

The final years of Ewing’s life might be said to be 
a period of retrospect, in which, in his addresses to 
learned societies, he looked back over the past 
progress of science, its developments, and its future 
implications for mankind. Delivermg for the second 
time the James Forrest Lecture m 1928, Ewing 
voiced the thought shat, although engmeers had. 
brought great benefits to humanity, they had at the 
same time created a great potential for ruin. To the 


British Association he posed the question, was science: 


explaining to the layman that broad outlook it- 
possessed. in spite of specialization. He sounded a 
warning here that perhaps the effect of great dis- 
coveries was not altogether beneficial, since man was 
not altogether prepared for the bounty that Nature 
had bestowed upon him, for, although he commanded 
Nature, he did not seem to be able to command 
himself—a, warning which has its significance togday. 
Ewing was the recipient of many honours, among 
them the Royal Medal of the Royal Society, awarded 
to him in 1895 for his researches in magnetism. In 
1907 he was made a C.B., in 191% a K.@.B. He was 
awarded honorary degrees by the Universjties of 
Cambridge, Oxford, Durham and St. Andrews, and 
held executive positions fh neany learned societies. 
* EWing was the autho> of many papers on scientific 
subjects as well as severa] books, such aq,““The Steam 


Engine and Other Heas Engines”, now regarded, as ` 
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æ classic, “Strength of Materials’, “The Mechanical 
Production of Cold”, and “Thermodynamics for 
Engineers”, the last of which he was writing at the 
time of his dath and which is still read to-day. 

Ewing is remembered by those who knew him as a 
fine-lecturer and a teacher who took a great interest 
in the work of students whom he taught, and as a 
scientist, in the work of those with whom he worked. 
To the end of his life he continued to maintain his 
interest in engineering research and education, and it 
is perhaps significant that his most fitting memorial 
is the James Alfred Ewmg Medal, awarded by the 
Institution of Civil Engineers for noteworthy con- 
tributions to engineering science. Established in 
1936 and first awarded in 1938, it remains to-day as 
a living monument to one who was scientist, engineer 
and educator, 


ALCOHOL IN THE DIET 


ARIOUS aspects of the advantages and dis- 
advantages of alcohol as a dietary constituent 
were discussed at a symposium of the Nutrition 
Society on “Alcohol and 1ts Nutritional Significance’, 
held on March 12 ın the Wright-Fleming Institute of 
St. Mary’s Hospital Medical School, London, under 
the chairmanship of Dr. H. E. Magee. 

The extent to which alcohol is consumed varies 
widely, and Prof. E. M. Jellinek showed how mis- 
leading gross per capita figures can be unless they are 
broken down into ther component details. For 
example, children make a negligible contribution to 
the alcohol consumption of a population, and must 
be allowed for accordingly. A theoretical maximum 
individual intake of alcohol can be postulated above 
which 1t cannot be metabolized and would therefore 
accumulate; on the commonly accepted figure of 
100 mgm./kgm. body-weight per hour, this limit 
would be about 170 gm. per day. However, there is 
considerable variation in the rate at which different 
individuals metabolize alcohol. The frequency dis- 
tribution of the rates is rather more flat-topped than 
a normal curve, and rates between 60 and 150 mgm./ 
kgm./hr. are all common. With a high rate of 
metabolism in a heavy man, a total consumption of 
up to 400 gm. per day is not to be ruled out as 
impossible. After excluding children and perhaps 
impossible figures, it is necessary also to allow for 
abstainers and for alcoholics. Information from 
different sources about the incidence of abstainers in 
the United States are in good agreement, and the 
nurgber of alcoholics is well known. For the rest of 
the population, it appears that men drink about 
three times as much as women, and on this basis the 
average alcohol consumption of adult Americans who 
are not abstainers or alcoholics can be estimated 
at about 46 gm./day for males and 15 gm./day for 
famales. For the alcoholics, of whom there are 
about a million in the United States, the daily con- 
sumption is about 225 gm./day, so that these 8 per 
eent of all consumers account for about one-third of 
all the consumption of alcohol in the United States. 
The details differ, bi similar pictures can be presented 
for other nations. It follows that, in general, alcohol 
makes a negligible contribution to a national calorie 
budget but that, when she figures are broken down, 
the contribution is appreciable at some levels as ‘well 
as being 64 as an interfering factor in overall 
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The utilization of ingested alcohol was discusse 
* by Dr. J. Tremolieres, who reported particularly tl 
work of Dr. E. Le Breton and Dr. L. Dontcheff. B 
admingtration of alcohol to rats and then killing tl 
rats and estimating the amount of unoxidized alcoh 
in the tissues, it ıs possible to measure the rate | 
consumption: in rats this rate is surprising. 
constant, and agrees well with determinations base 
on the rate of decline of the concentration of alcoh 
in the plasma, The rate of metabolism of alcoh 
does not depend on the dose of alcohol, and the ra: 
is also unaffected in homoiothermic animals by alte 
ing the environmental temperature or by musculi 
activity. On the other hand, in starvation the ra‘ 
of utilization is decreased, and the rate can | 
increased by administering insulin. From exper 
ments with alcohol labelled with isotopic carbon, 
appears that metabolic products of alcohol ai 
utilized in the synthesis of fat. 

Among the consequences of ingesting alcoh 
are a sense of well-being, impaired self-criticism ax 
impaired performance of many kinds of skilled actio 
The other pharmacological actions of moderate dos 
of alcohol, such as vasodilatation, diuresis an 
impaired sexual efficiency, are of less practic 
importance, and Dr. M. Weatherall concentrated c 
the immediate consequences of including alcohol i 
the diet, apart from its possible nutritional valu 
Loss of skill -is important when complicated an 
potentially dangerous actions are performed unde 
the influence of alcohol, and it is useful to assess ho 
much alcohol can be consumed before detectab) 
loss of efficiency occurs. One of the skilled actior 
most commonly performed under the gnfluance < 
alcohol is driving motor vehicles, and evidence : 
available showing that alcohol contributes substar 
tially to the incidence of road accidents. Laborator 
studies do not localize the effects of alcohol to an 
particular part or function of the nervous systen 
but they permit estimation of threshold quantitic 
for the impairment of various functions; and suc 
studies generally indicate that loss of efficiency begir 
at about 0-04-0-06 per cent of alcohol in the bloot 
From such figures it follows that it is unwise to driv 
a car shortly after consuming more than a pint < 
beer on an empty stomach. Apart from impairmer 
of skilled actions, there do not appear to be othe 
objections to the consumption of small amounts < 
alcohol, and there is good evidence that m the lon 
run moderate consumption of alcohol is associate 
with a greater expectation of life than that enjoye 

‘by total abstainers. 
The afternoon session was more direcfly concerne 


$1 


with nutritional aspects of the use of alcohol. Di 
H. M. Sinclair examined two questions: Doe 
vitamin deficiency predispose to alcoholism? An 


does alcoholism predispose to vitamin deficiency 
Evidence on the first point is uncgnvincing. Whe 
rats have a choice between drinking water an 
drinking dilute alcohol, they usually choose water : 
their diet is adequate in calories and alcohol if it : 
inadequate. On diets deficient im vitamin B, the 
commonly choose alcohol; but on such a diet the 
calorie intake is usually also inadequate because thei 
appetite is poor, and so their choice of alcohol is nc 
significant. Moreover, in alcoholic humans extensiv 
dietary supplementation with vitamins usually ha 
no effect on the intake of alcohol. On the othe 
hand, vitamin deficiencies are well known as 

sequel to alcohol consumption. Alcohol has a 
acute effect on vitamm A mobilization from the live 











k Chronically, e 


generally yield very little other nætritive 
whereas a pint of beer provides a | pestis 
n of the daily requirement of niacin and 
liable amounts of other witamins. The typical 
resulting from excessive consumption of 
e fatty infiltration and cirrhosis of the liver, 
n an increased requirement for choline ; 
encephalopathy, due to lack of thiamine 
versible by treatment with it; and peripheral 
new pathy perhaps due to the same cause. On the 
other hand, Korsakow’s psychosis appears not to be 
K due to a deficiency of vitamins. 
Prof. B. S. Platt was prevented by illness from 
g his communication in person; but it was ably 
on his behalf by Dr. C. R. C. Heard. 
di igenous African communities, five kinds 
beverage are commonly used. They are 
-the fermentation of honey water, fruit 
m sap, milk and grain respectively : fer- 
im: juice and beer appear to be the most 
ese drinks usually contain not more than 
¿alcohol and often less, and they are 
or their accessory nutritional values, such 
tinic acid and riboflavin. They are also 
referable to water for human consump- 
they avoid the risks of water-borne 
hey are important socially because the 
vide such drinks is regarded in the 
unity as evidence of social status, and members 
munity who fail to offer aleoholic hospitality 
itcast. These drinks are valuable also as 
won. of the monotony of life, and they are 
is e promotion of co-operative labour in the 
hape of beer working parties which perform various 
inds of agricultural labour that are more effectively 
out communally. The nutritional conse- 
of the use of these beers therefore include the 
ent in feeding which results from the extra 
1 by means of such working parties. 
lt that considerable losses of nourishment 
grain is converted into beer, but in fact 
1 calorie value is very small, and substan- 
ial Increments in accessory factors are obtained as a 
esuli of microbiological activity. On the whole, the 
use of these native drinks is to be encouraged rather 
n regretted; but this does not apply to some of 
mo. phisticated drinks which have been 
sxample, by the fermentation of golden 
; quent distillation of the products, or 
from p 'chaged imported gin. 
_ The use of alcohol administered intravenously as a 
f od in p: tients who are unable to take nourishment 
by mouth was discussed by Mr. A. W. Wilkinson. 
For such patients, probably requiring 2,100 calories 
ma day, or more if much tissue catabolism is occurring, 
unsu plemented intravenous glucose has to be given 
ain enormous volumes or undesirable concentrations 
n order to-provide for their needs. Unsupplemented 
hydrolysates are valuable, but inefficiently 
unless sufficient carbohydrate is given with 
lutions of 6 per cent alcohol can be 
red without worse effects than making 
rowsy, and can provide up to a thousand 
ories daily. Better results can be obtained 
ing alcohol with a sugar and with amino- 
‘ructose is preferable to glucose because it 




























































` fructose, 5 per cent amino-acids and 
cohol pome 91 calories B are: Up 





rtly € on the form i in which alcohol is taken :* given to patients over periods of weeks, arid they 
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tes the oxidation of alcohol, and a solution of | 









therefore reasonably safe provided thats they are no 
used when intracrarial pressure is raised or in patients 
with head. injuries. 

Discussion both in the morning and afterrioon wea 
concerned particularly with the metabolic fate of 
alcohol, and it was generally agreed that the limiting _ 
factor in the rate o` utilization of alcohol is the rate _ 
at which it is oxicized to acetaldehyde, a process — 
probably occurring mainly in the liver. The next 
stage, oxidation to acetate, nee Re material which 
can be used for many physiological syntheses, but the 
fate of the acetate probably depends on the site at _ 
which it is formed. This aspect of alcohol metabolism a 
requires further study, preferably with molecules 
isotopically labelled at as many points as possible. _ 
The inhibition by disulphiram of the oxidatio: 
acetaldehyde to acetate was mentioned, and- 
suggested that some of the chronic. toxic 
associated with alcoholism may be due to the ac 
hyde formed from is. Tolerance. to alcohol dep 
largely on the rate at which alcohol dehydrogens Bo 
operates, and there are substantial individual differ 
ences in the activity of this enzyme, possibly partly. 
innate and part ly acquired. Much interest wai 
shown. also in the nutritive value of other ingredients 
of alcoholic liquids, and on this score at least it 
appeared to be generally agreed at the symposium ~ 
that beer is best. M. WEATHERALL . 
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HE familiar but salient dates in the nae ol 

the simpler nitregen compounds to be found in aN 
plants tell the story ef knowledge slowly, but inevit- 
ably, unfolding. From the recognition of the amino- 
acid character of cystine in 1810, the early recognition 
of asparagine as a widespread constituent of plants - 
(1806), not chemically identified until 1862, the dis- 
covery of glutamine in 1883, through the classical. 
investigations of Schulze (1877-1910) and his pupil 3 
Prianischnikow (1895-1910) the march of progress is 
sure and sedate. Within the present century it came 
to be tacitly admitted that any of, or all, the amino- 
acids of protein hydrolysates could occur in the free- 
state in plants, thougn their recognition and isolation 
might well presupposa the use of plants or orgams in‘ 
which some particular substance is present in unusual 
or predominating amounts. In the frequently cited 
paper of 1906, Schulze recognized, the free occurrence | 
of the following ten amino-acids in plgnts: lysine, =o 
arginine, proline, valme, leucine, isoleucine, phenyl- 
alanine, tyrosine, tryptophan and histidine. Some = 
obvious omissipns“ from th® list were amino-acids —_ 
then’ known as constituents of protein but the 
existence of which free in plants was ong rpcognized 
at a later date (for ae a bas and Ta n 

















= ‘decomposition products of amides, cystine, glycine 


amino-acids were newly discovered, of, which meth- 
- jonine and threonine occurred in protein, whereas 
. others, namely, dihydroxyphenylalanine, c#rulline, 
— eanavanine, djenkolic acid and B-alanine were known 
= to occur only in the free state. 

From the first use of two-directional paper 
chromatography? in the examination of the alcohol- 
soluble constituents of plants, it became clear that 
the ninhydrin-reactive constituents far outnumber 
the readily recognizable constituents of protein 
hydrolysates. The dramatic effect of such work is 


only realized when the relatively simple nature of 


many of these compounds is appreciated and when 
their occurrence, often In quantity, in familiar plants 
3 recognized. y-Aminobutyrice acid, piperidine-2- 
arboxylic acid, y-methyleneglutamine, y-methylene- 
lutamic acid and homoserine, to mention but a few 
‘well-chosen examples, soon became recognized as 
substances that occur free in plants, though their 
identity had passed hitherto unnoticed in the plants 
in which they occur. Every succeeding summary of 
_ this field of knowledge adds to the list of substances 
_ identified and also to the list of substances detected 
ut unidentified®»*, 
In these circumstances, progress is not only rapid 
yut also priorities to discoveries become difficult to 
stablish, for, with similar lines of work being 
jursued in various laboratories, the ordinary channels 
of scientific communication become too slow and the 
personal letter, speeded on its way by air mail’ 
somes into its own as an instrument of scientific 
‘communication. The further purpose of this paper is 
‘to illustrate this point and make reference to two 
examples of recent discovery which have developed 
éven as the last summary? in this field was being 
written. The two examples in question concern the 
e occurrence of certain piperidine carboxylic acids 
Į . plants and also of certain derivatives of glutamic 
wid. While these subjects have in general engaged 
the attention of our laboratory for some time, it is 
proper to record that the recent events, here 
‘described, have developed around the work of one 
ig (N. a on piperidine carboxylic acids and of 
lather (J. K . P.) on the glutamic acid derivatives. 
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Cyclic Imino-Acids 


~ Pipeċolie acid (piperidine-2-carboxylic acid) was 
one of the first substances to appear on paper 
chromatograms of plant extracts as an unidentified, 
bute easily recognizable, spot (unknown No. 1, see 
_ Steward and Thompson? and Zacharius'5). It was 
later isolated and identified from plants almost 

simultaneously in different laboratories*-*, and it is 

now recognized as a substance that is frequently found 

in legumes?»*, from which it may be isolated in com- 

paratively large quantities’. Moreover, the biogenesis 
: of this substance from lysine has been established?*-14, 
> In this laboratory a key step in the identification 
of the naturally occurring L{—)-pipecolic acid con- 
“sisted of proving its identity with a product obtained 
on. reducings a substance, baikiain, identified’ after 
isolatign from the wood of a leguminous tree (Baikiaea 
plurijuga). The occurrence of pipecolic acid in the 
~:o fruit and seed of the gæœen bean (Phaseolus vulgaris) 

< and the ready formation of pipecolic acid from lysine 
in the develgping seed*® encouraged one of us (N. G.) 
to,examine the seed ef the plant Baikiaea py juga 
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E alanine and serine). Between 1906 and 1947 a few 


Phenol + 


Alcoholic solution of nitrogen compounds of seed of i 
Baikiasa plurijuga e 


Fig. 1. 
(Rhodesian teak). A paper chromatogram (Fi ig. 1) of 
an alcoholic extract of these seeds clearly showed, 
among other things, the presence of substances each 
having characteristic properties, as shown in Table. 

The chromatographic character istics of unknown. 
No. 83 (Fig. 1) were very similar to that of a sube 
stance (unknown No. 39) previously noted in this: 
laboratory by Zacharius!® in the seed of the honey’ 
locust (Gleditschia trichanthos). | 

From this point the substance designated above: as 
unknown No. 83 was rapidly isolated in a state-of 
chemical purity from the seed of Baikiaea. The main. 
steps in the isolation from a 70 per cent alcoholig 
extract of the seed were as follows. The extract was 
evaporated to a syrup, hydrolysed for two hours at 
120° C. in 6 N hydrochloric acid, the bulky precipitate 
that formed during hydrolysis was filtered off and 
the filtrate freed of excess hydrochigric acid by 
evaporation. The residue from the filtrate was dis- 
solved in water and passed down a column containing) 
a cation exchange resin (‘Zeorex’) in the H+. form. 
The adsorbed unknown No. 83 was displaced with» 
ammonia, and the eluate containing several- amino 
acids, in addition to unknown No. 83, was freed off 
ammonia by concentration under reduced pressure. 
The amino-acids of the concentrate were fractionated 
by chromatogr aphy in water on a column of ‘Amberlit 
X E-64', a poly-carboxylic cation exchanger in the H+ 
form. The fractions richest in unknown No. 83 we 
decolorized on the weakly basic ‘Amberlite [R-45" ior 
exchange resin which was in the OH™ form. Unknowr 
No. 83 was crystallized from the concentrated 
solution by the addition of ethanol. After- twe 
additional recrystallizations of the isolate from watey 
by the addition of alcohol, 300 mgm. of a chromato: 
graphically pure product was obtained in the form 
its free base. The compound, which ddts not appea 
to have a definite melting point, Regine to decompo 































































Fable 1 
| Pipecolie | Unknown - 
Baikiain œ aeli - No. 83. > 
Rr in eo saturated with P ee 
water (pH 5-5) 0 ‘878 0-895. | 0-744 
Rr in n-butanol : acetic acid : 
| water (9;1:2°-5 v/v) 0-178 0-214 0:113 
Rr in collidine ; lutidine a 
(1:3 v/v) saturated with 
water (254 0-384 0374 | 
Fresh ninhydrin colour yellow | red-violet | red-violet.. 
Ninhydrin colour after yellow yellow- yellows ` 
12-24 hr. brown brown, z 
| Fluorescence in ultra-violet E 
light of the freshly pre- i E 
| pared ninhydrin product none -| crimson |-arimson © 
Colour with isatin - yellow- ‘cap i ‘blue-green 
brown. Pe nak. ts 
; Concentration (mgm./gm. of SE E E ee Ce ee 
' seed} 840 f° 50 fw o ; 
















us opta of this midani its 
in. and its general chromat ase 
‘ ours: were compatible with its identity as a 

Lugar eee acid, a substance the natur al 


Isolate (free ae 74 7 Dn a 
Es base i” M > P. 

; Calculated fo ho 10 iN 

oe Seen me) 49-64 764 965 33-07 


“bromido disk rieihod, showed ‘nie ures 
compatible with its identity as one of the 
droxypiperidine carboxylic acids. 
oint one of us (F. C. 8.) received from 
I. Virtanen, of Helsinki, Finland, a letter, 
gust 6, 1954, in which he mentioned that 
ipeeolic acid had been isolated from a 
his laboratory. An immediate request for 
16 of the plant from which this isolation had 
3 de produced a response, dated September 15, 
dicating that the substance had been isolated 
Rhapie excelsa (Rhapis excelsa, Thanb., 
tred to by Prof, Virtanen and by 
Kari” by the older name, Rhapis 

: it) Thereafter, it was only a matter 
before an extract was made to show that 
sof Rhapis excelsa from the Cornell green- 
itained the substance referred to by 
as §-hydroxypipecolic acid and that this 
substance was identical with the one isolated from 
aikiaea seeds with respect to chromatographic 
d colour reactions. A further request to 
nen was promptly answered (letter dated 
23, 1954) and a few milligrams of his 
form of the hydrochloride), now isolated 
une. Ceratonia siliqua, was made avail- 
is, the chemical identity of the sub- 
lated from Baikiaea by one of us (N. G.) 
and the substance isolated from Rhapis and Ceratonia 
was established beyond all doubt by means of their 

-re sopada Tn shown in ee 









































he infra- ari absorption spectra of 5-hydroxypipecolic acid. 

: unknown No. 83) from Baikiaea (free base); b, isolate 

No. $3), from Baikiaea (hy drootitoridel i > ¢, isolate 
mur oai from Prof. A. I. Virtanen) 


ee Prof. F. E King, of ; ty of N mM, 
* who had previously aided us in the identification. o 
pipecolic acid, for a sample of the 5-hydroxypipe: col 


tion 


acid that he had prepared synthetitally™. 








elicited the prompt reply that Prof. Virtanen had k 
already used this material to establish the identity į 
of the substance he had isolated from Rhapis, ete. 


Parenthetically, Prof. King commented that the 
hydroxypipecolic acid had undergone some decom- 
position since its preparation.) 
identification of this: new imino-acid from plants now 


Nevertheless, the- 


depends on the work from Prof. Virtanen’s laboratory. 


They state that undar certain conditions of oxidation 


their isolate yields both aspartic and glutamic. acids 


and they rely mainly on this evidence in identifying i 
the new compound as -hydroxy -piperidine-2-carb- 


oxylic acid. 


The :dentity of the material isolated _ 


in this laboratory with that of Prof. Virtanen’s — 
sample is establishec by the evidence which we. have 


cited above. 


It should be noteé, however, that the possibilities 
of isomerism in the monohydroxypiperidine carb- 


oxylic acids, each wit 


two asymmetric carbon. atoms, 3 


are numerous, and it may well turn out to be an - 
interesting question how far these possibilities are 


exploited in plants. 


A thorough study of this inter- ` 


esting problem awaits the preparation and resolution i 
of all the possible hydroxypiperidine | carboxylic. 


acids. 
At this point two further developments occurred. 
First, the existence of new hydroxy imino-acids from 


apples was disclosed to us by Dr. A. C. Hulme from 
England (letter dated February 26, 1954) and by ` 
Dr. H. S. McKee in a letter from Australia dated... 
July 9, 1954. These appeared to be isomeric with | 
hydroxypiperidine carboxylic acids. Samples of the — 
isolate obtained frem apple leaves in McKee’s | 
laboratory’® in Australia and from apple peel by ` 


Hulme” in England became available in this labor- 


atory, and infra-red scans. showed beyond doubt _ 
their identity with each other and their complete 


distinction from the isomeric hydroxypiperiding 






carboxylic acids. The fact that the infra-red spectr 


of these acids from apple are more compatible with : 


the pyrrolidine, rataer than the piperidine, ring | 
system, becomes important in view of the isolation | 


of still another substance from Rhapis, 
piperidine-2-carboxylic acid®, and which 


4-hydroxy- 
Prof. 


Virtanen was inclined to suggest could be identical ~ 
with the substance from apples (letter to Dr. Hulme | 


of January 14, 1955). It now seems quite clear that 


this is not sot, 


Secondly, Gartler and Dobzhansky?? | “recently 


directed attention to the occurrence in certain human- 
urines of a ninhydrin-reactive substance, which they — 
did not attempt to icentify, but which they showed. 
was associated with subjects who had eaten dates. 


These workers found that the unidentified compound, 
first detected in urine. also occurs in the free state in 
the pericarp of dates. The chromatographic behaviour 


of this new compound, as described by Gartler and — 


Dobzhansky, suggested to us that it could*°be a 
hydroxypiperidine carboxylic acid. A 70 per cent 
ethanol extraet of ths pericarp of edible dates was 
therefore prepared. The aminofacids gf the extract 





were adsorbed on ‘Zeorex’ resin and, ‘after washing — 
the resin with water, eluted with ammédnia. A > 
chromatogram | (Fig. 3P of the partially purified í 


amino-acid fraction cearly showed the presence in 


the date of baikiain, pipecolic acid and also a con- ` 
siderable amount of 5-. ayer — Bcid and. even a 


+ 
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the possible presence of hydroxylysine with which 
the latter may be biochemically interrelated. 

The conclusions then are clear, Not only is 
piperidine-2-carboxylic acid now to be regarded as of 
widespread occurrence in plants, derived no doubt 
from lysine; but other related piperidine carboxylic 
acids also occur. The only partially unsaturated ones 
are baikiain and guvacine (the latter has long been 
known to be a constituent of the betel nut, Areca 
catechu). However, the occurrence of 5-hydroxy- 
pipecolic acid, and now the evidence that 4-hydroxy- 
pipecolic acid also occurs in Nature, raises numerous 

ions as to the metabolic role of this family of 
substances in both plants and animals. It is a 
striking testimony to the re- 
solving power of modern chrom- 
atographic methods that this 
area of plant biochemistry has 
been so rapidly uncovered. It 
is also a striking testimony to 
the pace of discovery in this 
field that different laboratories 
can only keep abreast of this 
progress by the use of air mail 
communication. 

The structural formule of 
the various compounds men- 
tioned above are shown here- 
with. 
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One of the dramatic develop- 
ments following the application 
of paper chromatography to 
the examination of the alcohol- 
soluble nitrogen of plants was 
the recognition of a third 
amidé in plants. The chrom- 
atographic maps of Steward 
and Thompson? recognized the 
. occurrence of two umidentified 
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(Arachis hypogea**), the substances in the tulip were 


acid, ively**. A key point in this work was | 
the usd of i infra-red methods to compare products 
obtained from Dr. Fowden, in England, with products 
isolated from the tulip. With the recognition that 
the keto acid corresponding to y-methyleneglutamic 
acid can also occur? and with the existence of a 
transamination mechanism in which it could be 
involved**, this family of substapces is rapidly 
assuming importance in plant biochemistry. As in 
the case of 5-hydroxypipecolic acid and its" related 
dehydro substance, baikiain, it now appears that a 
hydroxyl derivative corresponding to y-methylene- 
glutamic acid occurs in plants. This substance is 
y-methyl, y-hydroxyglutamic acid, and its’ first 
isolation comes, strangely enough, from a fern. 

In an examination” of the nitrogenous composition 
of certain shoot apices of plants, carried out jointly 
by the Cornell and Harvard Laboratories, a curious 
observation was made. The bulk of the soluble 
nitrogen in the growing apex of the maiden hair fern 
(Adiantum pedatum) gave a strong spot, which was 
close to that of serine, on phenol : collidine—lutidine 
chromatograms. A slight shift in the chromato- 
graphic position of this compound, after acid hydro- 
lysis, aroused the suspicion that the product might 
be a glutamic acid derivative, but the dramatic 
feature was the total amount of this substance 
present. < 

This substance was recently isolated by one of us 
(J. K. P.), the chief steps in the isolation from 
alcoholic extract of leaves of Adiantum pedatum 
being : absorption on ‘Amberlite IR-45', @utiog with 
acetic acid and evaporation to near dryness. The 
crystals which gradually formed in the concentrate 
were found to be very insoluble in cold water, 


TA 
CH, 
H, 2 


on, 


H 
Nipecotic acid 


H 
iso-Nipecotic acid 


H 


et es 


—COOH HA —COOH — 


H 
5-Hydroxypipecolic 
acid 


H 7 . 
a 
AAi e 
aci 


Ng. 4460 April 23, 1955 


and after recrystallization from aqueous ethanol 
37 mgm. of chromatographically pure product was 
obtained. 

' From its chromatographic behaviour tnt isolate 
appeared to be a dicarboxylic amino-acid and pos- 
sibly even a hydroxydicarboxylic amino-acid. The 
isolate gave the following elementary analysis 
(percentages): ©, 38-59; H, 6-68 ; N, 7°54; O 
(by difference), 47:19, which is consistent with 
C,H,,0,N.4H,Q, for which the percentage ele- 
mentary composition is: C, 38-71; H, 6-45; N, 
7:53; "O, 47-31. At this point it was learned "that 
y-hydroxy, a-aminopimelic acid had been obtained 
from another fern (Asplenium septentrionale)®. It 
was clear, from the elementary analysis of the 
Adiantum isolate, that this compound is not y-hydroxy, 
a“-aminopimelic acid. Additional proof of this was 
obtained by comparative. paper chromatography of 
the compound isolated from Adiantum and y-hydroxy, 
a-aminopimelic acid, kindly furnished by Prof. 
Virtanen. In these circumstances the identity of the 
isolate from Adiantum as a methyl, hydroxyglutamic 
acid suggested itself, and the conceivable relationship 
of y-methyl, y-hydroxyglutamic acid to y-methylene- 
glutamic acid, which only differ by a mole of water, 
became highly suggestive. The y-methyl, y-hydroxy- 
glutamic acid, by way of its lactone, was prepared 
from a pyruvic acid aldol condensation product 
prepared by the method of De Jong’. (The bio- 
genesis of y-methyleneglutamic acid from pyruvate 
by condensation, dehydration and amination was 
regarded as a possibility from its first recognition.) 
By forming a hydrazone of the lactone of the pyruvic 
aldol, andgsubsequent catalytic hydrogenolysis, the 
corresponding amino-acid was made*, 
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During the synthesis of y-methyl, y-hydroxy- 
glutamic acid two centres of asymmetry appear and 
so there are four possible isomers, two of which are 
to be distinguished as allo and two as threo forms. 
An obvious doubleness of the violet ninhydrin spot 
corresponding to the synthetic free acid could be 
explained iff this way. The lactone, giving a brown 
colour with ninhydrin, shows only a single spot. 

The crystalline isolate from Adiantum corresponds 
to the free acid and agrees in Ry with one of the two 
synthetic components, and it forms a small amount 
of the lactone, on standing in aqueous solution 
(Table 2). 


Table 2 


RF values 


Butanal- 
acetic 


Compound 
———;-—~| Ninhydrin 
Collidine~ colour 
lutidine 


Phenol 


y-Methyl, y-hydroxy- 
glutamic acid* 

Lactone of »-methy}, 
y-hydroxyelutamic 


0:217 6-088 0°197 violet 


0-073 





olive-grey. 


* Crvstalline isolate from Adiantum and one component of fhe 
synthetics acid, 
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While the further characterization of the isolate 
will require more complete treatment elsewhere, the, 
implications of its sentative identification as y-methyl, 
y-hydroxyglutamis acid can now be discussed. Since 
the preparation of this manuscript it has been possible 
to shew, by the method of Towers, Thompson and 
Steward®*, that che keto-analogue, y-methyl, Y- 
hydroxy, «-ketog:utaric acid, also occurs free in 
Adiantum pedatum. 

The principal soluble nitrogen compound of 
Adiantum (accounting for about 90 per cent of the 
soluble nitrogen in certain cases) is a new natural 
substance (y-methyl, y-hydroxyglutamic acid) the 
nearest relative o7 which would be its dehydration 
product, y-methyleneglutamic acid, recently de- 
scribed from the peanut and the tulip. The substance 
also could be related to methylhydroxyproline™:*! by 
a series of feasible reactions analogous to those that 
lead to the formazion of proline from glutamic acid 
via pyrrolidine carboxylic acid or glutamic y-semi- 
aldehyde**. The fact that these unexpected com- 
pounds are prominent in such widely separated 
mombers of the plant kingdom would seem to 
indicate that ther are part of some quite general 
feature of plant metabolism. Also the fact that in 
different genera, of ferns two dissumilar hydroxy acids 
(y-methy!, y-hydrmxyglutamie and hydroxyamino- 
pimelic acids) have been discovered almost smul- 
taneously emphases again the need to explore, by 
modern techniques, the nitrogen metabolism of a 
wider range of plants. 

The expectatioc now is that a baffling array of 
relatively simple compounds may occur free in plants 
in addition to the amino-acids of protein hydrolysis 
which, as the great pioneers believed and showed, 
may also occur free. In 
these new compounds a 
straight chain or cyclic 
structure may be sub- 
stituted by hydroxyl or 
alkyl groups, may show 
saturated or unsaturated 
conditions, and may pres- 
ent in the mutual relations 
of the nitrogenous groups 
and the carboxyl groups 
a far greater diversity than would have been expected 
hitherto. 

As we have tried to show, the pace of discovery in 
this field is now sc rapid that new observations come 
so fast as to outpace interpretation. Stimulating 
as this is, however, it should be followed by the full 
exploration of all the possibilities. Even though 
Nature may utilize but a few of the isomers, it spould 
not be forgotten that any full understanding of the 
possibilities inherent in the isomeric hy droxypiperidine 
carboxylic acids, :he hydroxymethylglutamic acids, 
or the methylhydroxyprolines, etc., will require much 
careful work in which the synthetic organic chemist 
and the plant biochemist should collaborate. 

Inasmuch as the plant and its relation to nitrogen 
is of paramount importance in agriculture, nutrition 
and biochemistry, there can be few more rewarding 
areas of research to-day than the investigation of 
nitrogen metabolism in plants Sy the methods now °’ 
avaiable. 
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This accouht is based on work made possible 
through the Grasselli Grant to Cornell University for 
work being directed by one of us (Œ. © S). 
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The association of one of us (N. G.) with the work 
was made possible, by a Rockefeller Foundation 
Fellowship at «Cornell University (present address, 
University of Pretoria, South Africa). ° 
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OBITUARIES 


Dr. G. M. Lees, F.R.S. 


Dr. GEORGE Marrin Less, until recently chief 
geologist to the Anglo-Iranian Oil Company, died on 
January 26 at the age of fifty-six. He had a friendly 
virile personality, boundless vitality and exceptional 
powers of understanding and constructive thought. ' 
He was & strong protagonist of full and early pub- 
lication of scientific results acquired in commercial 
expleration, particularly in Britain; his death is a 
great loss to geological science and to its practical 
application. 

Born on April 16, 1898, the son of George Murray 
Lees, of Edinburgh, he was educated at St. Andrew’s 
College, Dublin, and proceeded to the Royal Military 
Academy, Woolwich, whence he was commissioned 
in the Royal Artillery in 1915; he served in France, 
winning the M.C., and afterwards he transferred to 
the Royal Flying Corps. Following a period as 
flying instructor in Egypt, he saw further service in 
Iraq, where he wo the D.F.C. When hostilities 
ceased he joined the civil administration of Iraq and 
was appointed assistant political officer in Southern 
Kurdistan during a lively Period in the history of 
that province. 

Lees’s en 


+ 


to geology came with his accepting in 


-192] the Offer of æ pogt as assistant geologist with 
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the Anglo-Iranian Oil Co., Ltd., and he set about 
earning geology ın the course of his duties, attending 
siete 2 courses at the Royal School of Mines 
during leavé periods. His first three years as a 
geologist were spent on fruitful surveys in south-west 
Persia, for a time in asgociation with H. de Boeckh ; 

in 1925 he undertook a classic survey of Oman, 
and he secured for the Anglo-lranian an option on 
the oil-rights of Qatar from the shaikh of that 
territory. A year’s study leave at the University of 
Vienna resulted in the award of a Ph.D. for his thesis 
on the geology of Oman, which brought muth new 
stratigraphical and structural information to its 
subject. After serving in all countries where explora-.,' 
tion by his Company was then practicable, Lees was 
made chief geologist in 1930. At that time the Anglo- 
Iranian had but three producing oil-fields in the 
Middle East; exploitation, however, soon increased, 
and geological exploration expanded not only there 
but also in New Guinea, Trinidad and Nigeria, 
and after the Second World War new ventures were 
started in Sicily, Switzerland and East Africa. . So | 
Lees travelled extensively and developed a wide and 
intimate geological knowledge of many and varied 
problems, particularly in the field of structural 


. geology. 


Meanwhile, since 1930 and in the face of criticism 
bordering upon ridicule, Lees had been pressing the 
directors .of the Anglo-Iranian“to have a systematic 
search for oil conducted in Britain, and in this search. 
he took a leading part. Prospecting licences were 
taken out in 1935 and several borings were drilled ; 
but though useful geological information was obtained, 
commercial success was not achieved ungl ing! 939, 
on the basis of a seismic survey, the first well was 
drilled at Hakring in Nottinghamshire. Further 
exploration proved the Eakring structure to be one 
of three closely associated domes arranged ın echelon, 
each with a considerable accumulation of oil in Upper 
Carboniferous sandstones some 2,000 ft. below the 
surface. More than a hundred and eighty wells came 
into production at Eakring, and with the nearby 
Kelham Hills and Caunton wells first drilled in 1941 
and 1943 an annual production of up to 100,000 tons 
of good oil was reached ‘when oil was most needed for 
the British war effort. These fields are still in pro- 
duction to-day. Extensive exploration by boring, 
accompanied by geophysical work, continued in many 
parts of Britam and resulted in an enormous amount 
of new and well-documented information concerning 
the underground geology of the country. These 
results were communicated to the Geological Society 
in 1937 and 1944. That Society awarded its Bigsby 
Medal to Lees in 1943, and some years later elected 
him as its president; thus he. became the first 
geologist practising his profession m industry to 
receive this distinction. His presidential addresses on 
“Foreland Foldmg” (1952) and “The Evolution of 
a Shrinking Earth” (1953) dealt with fundamental 
concepts and were characteristically thoughtful and 
ingenious. Lees was elected a Fellow of the Royal 
Society in 1948 and, shortly after his retirement from 
active service with the Anglo-Iranian Oil Co., early 
in 1954, the American Association of Petroleum 
‘Geologists awarded him the Sidney Powers Memorial 
Medal. 

His remarkable knowledge, shrewdness, good 
humour and skill of exposition had powerful influence 
in the counsels of the Anglo-Iranian Oil Co. and those 
of the learned societies to which he belonged. These 
same attributes were profitably used by the boards 
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of the Geological Survey and of the Colonial Geo-, 
logical Surveys, of which he was a valued member.” 
_ He married Hilda Frances, daughter of E. B. 
Andrews, of Birmingham, in 1931, and they ad one 
son. -> C. J. STUBBLEFIELD 


oF 





Dr. C. E. Larard 


CHARLES EDWARD LararD, whose death occurred 
on September 23, was for many years head of the 
Department of Civil and Mechanical Engineering 
in the Northampton Polytechnic, London. He served 
his apprenticeship at the Vulcan Iron Works, 
remaining with this firm afterwards for some time 
as chief draughtsman. His early scientific. and 
technical training took place at the Hull Technical 
Institute. Later, at the Andersonian College, Glasgow, 
under Prof. Humboldt Sexton, he studied for an 
honours course in practical metallurgy, efter first 
taking honours in practical chemistry. He continued 
his studies at the University of Manchester, and 
for a short time at-the Royal College of Science 
and Technology, London, where he gained a free 
studentship and Royal Exhibition: these he resigned 
in order to obtain specialized instruction elsewhere. 

For one year Dr. Larard was lecturer for the 
Carron Iron Works, Stirlingshire, and for the fol- 
lowing four years he held a post as lecturer in the 
Civil and Mechanical Engineering Department at the 
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Battersea, Polytecknic, London. He was then 
appointed head of the Civil and Mechanical Engin- » 
eering and Architectural Departments of- the 
Huddersfield Techn:cal College, a post which he held 
for more than three years; during this time he 
equippe 8 the Engiceering Department and founded 
the Huddersfield Engmeering Society, of which he 
was the frst president. 

In 1902\Dr. Larard became head of the Civil and 
Mechanical R eering Department of the North- 
ampton Polytðchnic, London—a post which he held 
for thirty-two “yeara, until his retirement in 1934. 
During this period he was a member of the Board of 
Studies in Civil anc Mechanical Engineermg and a 
member of the Faculty of Engmeering in the 
University of London. He was also a member of 
the British Standarcs Institution. : 

During the First World War, Dr. Larard was 
director m charge of the workshops at the Northamp- 
ton Polytechnic, whizh supplied high-precision gauges 
and gun parts for she Admiralty, War Office and 
other government ‘d=partments, and in addition he 
carried out work on aeroplane construction on behalf 
of the Admiralty aad the Aeronautical Inspection 
Department. 

Dr. Larard’s fath=r, Charles Larard, was also a 
mechanical engineer, and his own eldest json, Charles 
Kenneth, a chartered civil engineer, is at present chief 
engineer to Messrs. Butterfield and Swire in Hong 
Kong and the Far East. 





Rockefeller Foundation, New York 


Tse ROCKEFELLER Founpation, New York, has 
recently been reorganized so-as to bring its various 
«activities into closer relationship with one another. 
Dr. Alan Gregg continues as vice-president on special 
«assignments, Dr. Lindsley F. Kimball, a vice-president 
of the Foundation since 1949, is now executive vice- 
moresident, and Dr. Warren Weaver has been appointed 
‘vice-president for the natural and medical sciences. 
The previous organization of the Foundation into 
divisions has been changed to one in which the 
«esponsibility for its programme is placed in the hands 
of five directors as follows : Dr. Norman S. Buchanan, 
social sciences ; Dr. John C, Bugher, medical educa- 
jon -and public health; Dr. Charles B. Fabs, 
rumanities ; Dr. J. George Harrar, agriculture ; and 
Jr. Robert S. Morison, biological and medical 
‘esearch. Dr. Buchanan, who will take up his 
«appointment in July, succeeds Dr. Joseph H. Willits, 
who retired last year; Dr. Buchanan was associate 
Mirector for social sciences during 1947—50 and is at 
«resent professor æf economics in the University of 
‘alifornia. Dr. Bugher is on leave from the Founda- 
ion for four years, serving as director of the Division 
«f Biology and Medicine of the United States Atomic 
inergy Commission, and by special arrangement will 
ontinue on the Commission for a further period ; 
fore joining the Foundation in 1951 he had been 
or five years director of the Yellow Fever Institute in 
«agos, Nigeria. Dr. Fahs continues as director in 
harge of the humanities programme of the Found- 
tion, in which capacity he has served since 1950. 
vr. Harrar joined the Foundation in 1943 as local 
irectog for the agricultural programme in Mexico 
nd was appointed deputy director for agriculture in 
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1952. Dr. Morison, who has een assistant and 


* associate director of medical sciences in the Found- 


ation since 1944, was previously teaching in the 
Departments of Physiology and Anatomy of Harvard 
Medical School. ‘The three directors concerned 
specifically with, the natural sciences, Drs. Harrar, 
Morison and Bugher, will be working in co-operation. 
with Dr. Weaver, who, as vice-president for the 
natural and medical sciences, will be responsible for 


. developing, co-ordinating and supervismg all the 


Foundation’s activities in science, Director of natural 
sciences and agricultare since 1932, Dr. Weaver is a 
distinguished mathematician and is retirmg president 
and chairman of the board of the American Associs- 
tion for the Advancement of Science. 

The reorganization is in keeping with the fact 
that for a number of years the primary emphasis 
in the Rockefeller Foundation’s programme in the 
natural sciences has been upon modern experimental 
biology. But this do2s not mean that mathematical 
and physical sciences are being neglected, for a 
special feature of the biological programme has been 
to utilize the applicatzon of mathematics, physics and 
chemistry to basic biological problems; occasional 
grants strictly in the physical sciences have also 
been ńade from time to time. As one who has been 
trained in mathematiss and physics, this continuing 
physical sciences will be’ a special 
responsibility of Dr. Weaver himself, 


Royal Meteorological Society : Symons Memorial 
Gold Medal e o 


THe Symons “Memorial Gold Medal of the Royal 
Meteorological Society, which is awardeg hiennially 
for distinguished work in meteerological science, has ` 
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deputy chief scientific officer in the Meteorological 
Office, for his outstanding work in the field of synoptic 
and dynamical meteorology. The award was made 
at the annual general meeting of the Society on 
April 20. The citation stated: “Dr. Sutcliffe’s 
success as & practical weather analyst and forecaster 
is matched by his achievements as a practical 
theorist and teacher. To his fundamental researches 
we owe a great deal of our knowledge of the effect of 
temperature patterns on development. His two-layer 
model of atmospheric motion has become the basis of 
@ practical method of numerical weather forecasting. 
To his ability and enthusiasm is due in large measure 
the remarkable success of the Napier Shaw Labor- 
atory. His engagmg popular style combmed with 
his seriousness of purpose have made him one of the 
most successful teachers and there can be few 
meteorologists whose understanding has not been 
deepened and broadened as a result of his efforts”. 


Canadian Award in Meteorology : 
' Dr. John Patterson, O.B.E. 


Is 1947, shortly after Dr. John Patterson’s retire- 
ment from the post of controller of the Canadian 
Meteorological Service, a fund was established by 
donations from his many friends and associates, from 
which a Patterson Medal is to be awarded annually 
to a Canadian resident for distinguished service to 
meteorology. The fund is held in trust by a group of 
the senior officials in the Canadian Meteorological 
Service, who will annually appoint an award .com- 
mittee composed of representatives from the Meteor- 
ological Service, research institutions, Canadian 
universities and Canadian industry. The first award 
of the Medal has recently been made to Dr. Patterson 
himself. Dr. Patterson, who 1s eighty-three, was con- 
troller of the Canadian Meteorological Service during 
1929-46. He graduated from the University of 
Toronto in 1900, with the gold medal in physics, and 
was then awarded an 1851 Exhibition Science 
Research Scholarship which took him to England 
for two years at the University of Cambridge. He 
later became professor of physics in the University 
of Allahabad for two years, after which he was 
appointed head of the Indian Weather Service. He 
joined the Canadian Weather Service in 1910. 
During his association with the Service, Dr. Patterson 
contributed to the design of a series of instruments 
especially suited to rugged Canadian weather con- 
ditions, and under his guidance the Service expanded 
rapidly, in keeping with the heavy demands placed 
upgn it by the British Commonwealth Air Training 
Plan of the Second World War. He is known mter- 


nationally for his personal interest and leadership in- 


the World Meteorological Organization and other 
scientific societies. 


Upper Atmosphere Research by the National 
Research Council of Canada 


De. Peter M. Murman, formerly chief of the 


Stellar Physics Division of the Dominion Observatory, . 


Canada, has joineg the National Research Council of 
Canada and will work in the Division of Radio and 
‘Electrical Engineering, leading the section on upper 
atmosphere research. Dr. Millman, who was born in 
Toronto in 1906, graduated from the Universjty of 
Toronto in 1929, and then took a Ph.D. in astronomy 
_ at Harvere University in 1932. During 1933-45 he 

‘was on the staff of the David Dunlap Observatory 
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and lecturer ın astronomy, University of Toronto, and 
since then he has worked at the Dominion Observ- 
atory,eing chief of the Stellar Physics Division since, 
1951. "During 1941-46 he was in the Royal Canadian 
Air Force, first as a navigation instructor and later 
in charge of operatianal research, retiring with the 
rank of squadron leader. Dr. Millman’s investigations 
for the past twenty years have been concerned mainly 
with meteors and meteorites ; but he has also worked 
in the field of stellar radial veloaities and in the 
observation of solar eclipses from the air. 


Martin Barry (1802-55) 


Martin Barry, who died one hundred years ago 
on April 27, 1855, is an interesting example, of an 
amateur who made valuable contributions to science. 
Born at Fratton, in Hampshire, on March 28, 1802, 
he studied medicine in Paris, Erlangen, Berlin, 
Edinburgh and London, and graduated M.D. of the 
University of Edinburgh in 1833. In the following 
year, while on a visit to Switzerland, he climbed Mont 
Blanc in-mid-September—later in the season than 
any successful attempt previously recorded—and 
published a paper “On Dyspncea and other Sensations 
experienced on the Summit of Mont Blanc” in the 
Proceedings of the Royal Society of Edinburgh. For a 
year he studied embryology under Friedrich Tiede- 
mann. at Heidelberg, and his “Researches in Embryo- 
logy” (1838-40) won him one of the Royal Medals of 
the Royal Society in 1839 ; he was elected a Fellow ip» 
1840. Barry is prmcipally known for two fundamenta™ 
discoveries: the segmentation of the yolk in the 
mammiferous ovum obtained from the Fallopian- 
tube, and the penetration of spermatozew widin the 
zona pellucida of the rabbit’s ovum. While the ovum 
and spermatozoon had each been known for many 
years, ther union in the process of fertilization hadi 
so far remained conjectural. Barry observed ap» 
orifice in the zona, pellucida, its form “suggesting the 
idea of the membrane having become cleft”, andl 
described within it some five hours after coitus, “an 
object very much resembling a spermatozoon”. His 
findings, doubted at first, were afterwards confirmed™ 
by T. L. W. Bischoff and others. Barry was one om 
the first in 1840 to note proliferation of cells by 
division of the nucleus and cytoplasm. In 1844 he 
became house-surgeon to the newly founded Roya 
Maternity Hospital in Edinburgh; but, his healtk 
failing, he returned to the Continent of Europe 
where he cultivated his intimate friendship wit! 
Johannes Miller, Theodor Schwann, Rudolp! 
Wagner, J. E. Purkinje and G. G. Valeptin. In 185° 
he settled at Beccles in Suffolk, his sight almos 
ruined by the strain of microscopic work, and : 
victim of neuralgia and insomnia. He died at th 
early age of fifty-three. 


Poliomyelitis Vaccine Tests in Great Britain 


THe Medical Research Council has announced thé 
a limited amount of anti-poliomyelitis vaccme 
similar to that used in the United States, will b 
available to the Council this year and that sma 
groups of children will be vaccinated in a few centre 
in Great Britain and Northern Ireland, where the 
are laboratories engaged in studymg the polk 
myelitis virus. By means of blood tests: on tł 
vaccmated children, information on the response < 
the vaccine will be obtained, and this will be cor 
pared with the information obtained from laborator 
tests. The results will be used for planning the mc’ 
effective use of the larger quantities of vaccine whit 
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are likely to become available in Britain in 1956. Itẹ that the Nature Conservancy, and probably also the 


is emphasizéd by the Council that the vaccine is at 

» present available only for these limited purpoges, and 
that applications for inoculation cannot be’ enter- 
tained. - 


Gravity Survey in the South Atlantic and Indian 
Oceans 


GRAVITY surveys are to be made during a training 
cruise by H.M.-*Submarine Acheron to Trincomalee 
via the Cape of Good Hope and back through the 
Mediterranean. Observations will be made by Lieut. 
J. ©. Harrison, R.N.V.R., a 25-year-old National 
Service officer who, after taking his degree at Cam- 
bridge, went to the University of California. From 
the coast of California he has recently made some 
half-dozen cruises in U.S. submarines in the course of 
which gravity surveys have been made. Three 
gravity surveys organized by the Department of 
Geodesy and Geophysics at Cambridge have pre- 
viously been made in British submarines in Home 
and Mediterranean waters. They have been organized 
through the Defence Services Research Facilities 
Committee of the Royal Society. The forthcoming 
gravity survey will be in the South Atlantic and 
Indian Ocean, and it is in response to s resolution of 
the General Assembly of the International Union of 
Geodesy and Geophysics requesting all maritime 
powers to carry out so far as possible soundings and 
gravity measurements in those of the oceans which 
have not yet been explored. The Admiralty will be 
paid for the additional expenses resulting from the 
scientific work. The Acheron was expected to leave 
Portsneoutison April 20, and to return to the United 
Kingdom in about six months. ` 


The Future of the Norfolk Broads 


In replying to Mr. John Parker in an adjournment 
debate in the House of Commons on March 25, when 
the question of making the Norfolk Broads mto a 
national park at an early date was raised, Mr. Hugh 
Molson, the joint parliamentary secretary to the 
Ministry of Transport and Civil Aviation, gave a 
useful statement of the present position. He stated 
that the matter had been considered by the National 
Parks Commission, set up in December 1949, which 
«arly reached two fundamental conclusions: first, 
«that it would be unwise to designate the area, without, 
» clear prospect that the deterioration to which Mr. 
WParker réferred could be halted ; and secondly, that 
although the Act permits the Minister to pay a 


100 per cent, grant on waterways expenditure, it is” 


sceasonable that local interests, who will benefit from 
who work done, should contribute. , 

In April 1951 the National Parks Commission 
asked the then Minister for Housing and Local 
Government whether it could count on a con- 
tribution of, say,°£30,000 a year from the Treasury 
cowards the work that would be required. An 
sxtensive survey carried out by one of the Ministry’s 
angineering inspectors in the following~summer con- 
irmed that the expenditure to make a thorough job 
would not be less than £750,000 and might well be 

2(890,000 for a period of twenty years with consider- 
sble maintenance costs, and that not less than four 
nilion tons of silt would require to be deposited 
ipon the adjoining agricultural land. After con- 
4idering this report, the Ministry, in January 1953, 
nformed the Commission that any scheme involving 
vorks eon this scale must, for the time being, be 
‘egarded as out of the question. Mr. Molson added 


landowners, are opposed to the dumping of large » 
quantities of silt upon the banks of the Broads, and 
the Ministry of Agriculture and Fisheries ıs con- 
cerned as to the effect of such dumping on fertility. 

Mr. Molson said that he was not able to anticipate 
the Chancellor of the Exchequer’s promised state- 
ment regarding the availability of the Land Fund 
for such purposes. There are, he thought, three 
possibilities. One is to designate the Broads as @ 
national park and undertake the expenditure involved 
in the large-scale dredging. Secondly, the area could 
be designated in the hope. that a certain amount of 
money might be available for some of the purposes 
required, and this the Commission would clearly 
consider.: The third possibility is to leave matters as 
they are so far as tha Government is concerned. Mr. 
Molson understood that local interests are doing 
some work at the present time and that -some 
amenities which are of the greatest importance -are 
bemg preserved. ‘The matter is constantly under 
consideration by tha National Parks Commussion, 
which is in touch with the Ministry of Housing and 
Local Government on the subject, and technical : 
difficulties make it uncertain at least whether the 
work could be satisfactorily carried out even af a 
large sum of money were available. In opening the 
debate; Mr. Parker cited the recent estimate that at 
least half an inch of deposit is added to the bottom 
of every Broad each year, that deterioration has 
proceeded much more rapidly in Broads closed to 
the public than in tkose still open, and that there is 
also some silting up of the through waterways. The 
2,600 acres of open water in the Broads at the time 
of the Hobhouse Committee’s Report is to be com- 
pared with three thousand acres fifty years ago and 
four thousand acres 2 hundred years ago. 


First Forest Park im Northern Ireland ` 


Tue first forest perk in Northern Ireland, Tolly- 
more Park in County. Down,. will be open to the 
public from May 1. The Park, which covers an area 
of about twelve hundzed acres, is beautifully situated 
at the foot of the Mcurne Mountains, and the River 
Shimne runs through the forest, which was formerly 
owned by the Earl of Roden. The decision to create 
the Park has been zaken under the Forestry Act 
(Northern Ireland) 1953, which empowers the 
Ministry of Agriculture to declare that any land 
owned by the Ministry shall be treated as a forest 
park, to which the public shall have access in 
accordance with by-lews. The Ministry proposes to 
open the Park to camping parties from youth organ- 
izations, and there will also be parking sites for about 
twenty caravans. 


Russian Comfrey as a Crop 


Swor Russian comfrey (Symphytum peregrinum) 
was first introduced :nto Great Britain m 1870, its 
agricultural value has been a matter of some con- 
troversy. To secure more definite mformation 
regarding cultivation of this crop, and the methods 
for conserving and feeling it, a number of trials were 
carried out in 1954 in Great Bytam and overseas 
under the egis of the Henry Doubledfy Research 
Association, Bocking, Braintree, Essex. 
clusions of these triab have been published by the 
Association under the title of “Russian Comfrey 
Report No. 1: The 1954 Research Results’, by 
Lawrence D. Hills (cp. 36+5 plates; @f9§5; 3s.). 
The plant is a perennal, and,*when established, will ` 
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produce a large bulk of foliage of high protein and ẹ 


low fibre content. The total yields from successive 
cuts recorded. in the British trials average just ‘over 


-25 tons per acre per annum, though much, higher 


figures have been claimed on previous occasions. As 
with other crops, success depends on good manage- 
ment, and the report includes recommendations for 
its cultivation, stressing the need for keeping the 
land clean, well manured and the crop regularly cut. 
The most profitable stock to feed with comfrey, are 
pigs and poultry, though horses also appear to thrive 
on it. Information regarding conservation is scanty ; 
but methods of drying and making silage are under 
investigation. The perennial nature of the crop 
renders it difficult to fit in with ordmary rotations on 
@ farm, and once established it is difficult to eradicate. 
Instructions are supphed in an appendix to deal with 
this latter contingency. The plant might, however, 
prove useful to the smallholder or poultry keeper. 


Biology and Human Affairs 


In November 1954 the joint committée of the 
various biological societies of Britain held a con- 
ference on endocrmology. -n one of the papers, Dr. 
Thaddeus Mann examined the experimental approach 
to endocrinology, while m another Dr. H. Gardiner- 
Hill discussed endocrinology from the clinical point of 
view. These two papers have been reprinted ın the 
current issue of Biology and Human Affairs, which 
also contains an article by Dr. H. A. Barnicot on 
biological variation in human populations (20, No. 2; 
February 1955). The journal also contains details of 
the British Social Biology Councu’s Summer School 
which, this year, will be held during August 15-29 
at Driebergen in Holland. The School is to be 
divided into two study groups, one of which will 
examine the application of biological knowledge in 
agriculture and food production, and the other will 
investigate the social services in Holland, particularly 
in relation to health, child welfare and problem 
families. Further information about the School can 
be obtained from the British Social Biology Council, 
Tavistock House South, London, W.C,1. , 


National Museum of Canada: Annual Report for 
1952-53 


Tae annual report of the National Museum of 
Canada for 1952-53 (pp. 313+18 plates. Ottawa: 
Queen’s Printer, 1954; 1.50 dollars) records a large 
number of field investigations and the collection of 
many specimens, the continuation of certain research 
projects and the initiation of new ones, the improve- 
ment and enlargement of certain exhibits, and the 
continuation of the educational programme. But in 
addition to these normal museum functions, and in 
common with many museums of the British Common- 
wealth, the report contains_ten original ulustrated 
papers by members of the staff. The subjects include 
anthropology and folk-lore (Marcel Rioux), a new 
species of Eurypterid from the Devonian of Gaspé 
(Louis S. Russell) and lichens of Cape Breton Islands 
(I. Mackenzie Lamb). All these subjects reflect the 
many interests of = national Museum. 


Royal Socieby Depository of Unpublished Mathe- 
matieal Tables 


‘Tae following is a hat of accessions to the Royal 
Society’s depository of unpublished mathematical 
tables since fhe publication of the last list in Nature 
1954) : Ps 


e 
+» ` a 


NATURE 


Apr il 23, 1955 VOL. 175 


(42) Integrals of the types bes 
4 J p(x) ola) , 
§ Myla) = same 

a Tp(æ) I g(x) sea 
end Nolae | epee 3 


; (Marconi’s Wireless Telegraph Co., Lid.); - 


(43) (i) Étude de N= Snt + 1 eb N = in? +L 
(Qi) Étude de N = 10n?°— 1 et N = 10n4 — 1 
(A. Ferrier) ; 


(44) A generalized off-set circle > probability dis- 
tribution ; 
(45) Tables of n = (m? + ii? ; : 


(46) Tables of |Z} = | y E E T A 


(47) Tables of functions associated with the Awy 
integral (M. Rothman) ; 

(48) Table of two fifths „powers (Royal Aircraft 
Establishment) ; ; 

(49) Étude de N = 3n? — 1l et N = es — l (A. 
Ferrier) ; ; 

(50) Étude de N = gn + a (A. Ferrier) ; 

(51) Numerical data relating to the flow of heat in 
tubes (A. K. Jenkins). 

Tables 44-46 were compiled “by the Admiralty 
Research Laboratory. 

Further information about thesé tables can be 
obtained from the Assistant Secretary, Royal Society, 
Burlington House, London, W.1. 


Royal Institution: Programme of Lectures 


THE programme of Friday Evening Tyscowses åt 
the Royal Institution, Albemarle Street, London, 
W.1, for the after-Easter session covers as usual a 
wide range of subjects. The Discourses, which are 
now in their 130th year smce Faraday first started 
them, begin on April 29 with a discourse by Mr. 
George Rylands on ‘Parts of Poetic Speech’. The 
next two discourses will both be illustrated by 
experiments and demonstrations in the tradition of 
the Royal Institution. On May 6, Dr. F. P. Bowden, 
of the Department of Physical Chemistry, Cambridge, 


will talk on’“Fast Reactions in Solids and the Birth 


and Growth of Explosions”. On May 13, Prof. R. W. 
Douglas, of the Research Laboratories, General 
Electric Co., Ltd., recently appointed professor of 


glass technology in the University of Sheffield, will 


be speaking on “The No-man’s Land between Con- 
ductors and Insulators’. Sir Wilfrid Le Gros Clark 


is to speak on May 20 on “The Exposure of the 


Pitdown Forgery”. After Whitsurf, Sir Hugh 
Casson, director of architecture at the Festival of 
Britain, will be talking about his recent, trip to» 
Peking. This will be on June 3. The next dis- 
course, on June 10, will be given by Sir Grahame 
Sutton, director of the Meteorolpgical Office, Orm 
“Weather Forecasting—the Future Outlook”. The 
session will end on June 17, when Sw Harold Spencer 
Jones, Astronomer Royal, will speak on the plans 
for the International Geophysical Year, 1957—58. 
In addition to the discourses, Sir Lawrence Bragg. 
will deliver one afternoon lecture on May 3 form 
fourth- and fifth-form pupils from London schools. 


_ This lecture will be on “Famous Scientists in the 


Royal Institution” and will be Wlustrated by exper. 
ments which were originally performed by Rumford, 
Young, Davy, Faraday, Tyndall and Dewar. _ The 
requests to attend this lecture have been so many 
that Sir Lawrence Bragg has agreed. to repeat it or 
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May 4, 17 and 18. Thus some two thousand childrem 
will have had the opportunity of seeing these famous 
experiments performed m them original set¢ng. 


Summer Schoo! .on Computers - 


A FOUR-WEEK course on difital and analogue com- 
puters and their application to electrical engineermg 
problems will be given at the Imperial College of 
Science and Technology, London, during May 83i- 
June 24. The*course is intended to acquaint elec- 
trical engineers with the computing facilities that 
are becoming available, to introduce them to the 
methods used for the solution of typical engineering 
problems, and to instruct them in the presentation 
of problems for computation. It is being given by 
the Department of Electrical Engineering with the 
help of the Mathematics Department of the College, 
members of the staff at the National Physical 
Laboratory and various firms and organizations 
engaged in computer manufacture and application. 
Further information, can be obtained from the Deputy 
Registrar, City and Guilds College, Exhibition Road, 
London, §.W.7. The number attending the course 
will be restricted to about twenty. 


Royal trish Academy 


THe following have been elected members of the 
Royal Irish Academy: Prof. W. D. Gill, professor of 
geology and mineralogy, University of Dublin; Rev. 
F. J. B. Jennings, 0.F.M.; H. E. Kilbride-Jones, 
archeologist ; Prof. J. J. McHenry, professor of 
experimental physics, University College, Cork ; 
E. M. Pattgrson, geologist, Imperial Chemical Indus- 
tries, Lid.| Dr. W. F. Pyle, reader in English and 
fellow of Trinity College, Dublin; Prof. D. E. W. 
Wormell, professor of Latm and fellow of Trinity 
College, Dublin. ' 


University College of Rhodesia and Nyasaland 


APPOINTMENTS to the following chairs have been 
made in the University College of Rhodesia and 
Nyasaland: Agriculture, Dr. A. G. Davis, readerin. 
agronomy un Wye College, University of London ; 
Botany, Prof. A. 5. Boughey, formerly professor of 
botany in the University College of the Gold Coast ; 
Physics, Dr. E. Leighton Yates, senior lecturer in 
physics in the University of Sheffield ; and Education, 
Dr. H. J. Rousseau, formerly head of the Department 
of Education in the University College of Fort Hare, 
South Africa. 


Chemical Sdclety : Officers 


Orricers of the Chemical Society have been 
elected as follows: President, Prof. W. Wardlaw ; 
Vice-Presidents, Sır Ian Heilbron, Sir Cyril Hinshel- 
wood, Prof. C. K. Ingold, Dr. W. H. Mills, Sır Eric 
Rideal, Sir Robert Robinson, Prof. R. D. Haworth, 
Prof. E. R. H. Jones, Prof. R. P. Linstead, Prof. 
H. W. Melville, Prof. M. Stacey and Sir Alexander 
Todd; Honorary Treasurer, Mr. M. W. Perm; 

«Honorary Secretaries, Prof. E. D. Hughes, Dr. L. E. 

Sutton and Prof. F. Bergel; New Members of 
Council, Dr. D. W. Adamson, Dr. G. R. Barker, 
“Prof. F. Bell, Dr. A. Hickling, Dr. A. W. Johnson, 
BOr. A. Maccoll, Dr. F. H. Pollard, Dr. W. Wild and 
BDr. G. T. Young. : 


Social Research in Industry: Meeting in York 


Tue*® Acron Soomry Trust and the York Civic 
Trust are jointly holding a meeting in York during 
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April 23-27 on soc.al research in industry which will 
be similar to that held in York in October 1953. 
Half the participaats at the meeting will be from 
abroad, nine countries in Europe being represented, 
and they will all be workers in sociology, psychology 
or abthropology actively engaged in studies of the 
behaviour of mdividuals or organizations in industry. 
The discussions wll be both on actual pieces of 
research carried ous and on problems of interest to 
research workers 2=verywhere, such as achieving 
co-operation in industry and getting the results of 
research translated into action. 


Announcements 


H.R.H. Tas Doux= or GLOUCESTER will inaugurate 
the 15-MeV. linear ascelerator at Saint Bartholomew’s 
Hospital, London, E-C.1, on April 27. The equipment 
will be used for radiotherapy and radiobiological 
research. 


Ws regret to anrounce the death of Prof. Albert 
Einstein, For.Mem.E..8., of the Institute for Advanced 
Studies, Princeton, aged seventy-six. 


Tae British Coal Utilization Research Association 
at Leatherhead will hold open days on June 8-10, 
during which the work of the laboratories will be 
available for mspection by visitors; June 8 will be 
reserved for members of the Association and their 
friends. 


THE seventh of the annual Symposia on Phyto- 
pharmacy and Phytiatry will be held in the Agro- 
nomic Institute, Ghent, during April 26-27, under 
the presidency of Prof. J. Van den Brande, rector of 
the Institute. Further mformation can be obtamed 
from the Secretary of the Symposium at the Ruijks- 
landbouwhogeschool. Coupure 233, Gent. 


Tus third assembly of the Israel Medical Associa- 
tion will be held in Israel during August 10-20, with 
sessions in Jerusalem, Haifa) and Tel Aviv. An 
organized. tour from Britain arranged in connexion 
with the meeting leavas London on August 8. Details, 
including the preliminary scientific programme, can 
be obtained from D. F. Long and Co., Travel House, 
Mornington Crescent, London, N.W.1. 


Tse Yorkshire Group of the Library Association 
has prepared a list of translators in Yorkshire (Hast 
and West Ridings), zontaining details of sixty-two 
translators arranged in alphabetical order, with 
language, place and subject indexes. The list is not 
comprehensive, as scme translators were not pre- 
pared to take on additional work. Details of quali- 
fications and experience, etc., have been supplied ~ 
by the translators themselves. The list can be 
obtained. from the Croup Honorary Treasurer, at 
the Commercial Library, Bradford 1, price 2s. 6d. 


A ConrerENon on Airglow and Aurore is to 
be held at The Qusen’s University, Belfast, on 
September 6 and 7, shat is, Immediately after the 


‘Dublin assembly of tae International Astronofhical 


Union. Prof. S. Chapman will preside. Less time 
than is customary wil be devoted to the reading of 
papers, the primary purpose of the Conference being 
to provide observers and theoretical workers whe are 
actively engaged in ths field with an opportunity of 
meeting and exchanzing \ylews on problems of 
common. interest. Those wishing to have an invitation 
to attend should communicate with Prof. D. R. 
Bates or Dr. A. Dalgarno, Department®os Applied , 
Mathematics, The Queen’s Unfversity, Belfast. ° 


t * 
e 


714 ` 


HE addition of colour to food is common 
practice; but many colouring substances are 


toxic and some have already been prohibited. The ` 


main issue before the Food Standards Committee set 
up by the Ministry of Food* was whether the public 
health would best be safeguarded by extending the 
present list of prohibited colours or by introducing a 
list of permitted colours. At first it considered 
recommending the adoption of the list approved in 
the United States and Canada; but representa- 
tion was made to it that ‘‘this list would be insufficient 
to meet the present needs of the food industry in this 
country”. The United States list contains nineteen 
colours ; the colours in use in Britain at the present 
time number seventy-nine. 

The Committee came to the conclusion that “the 
present Regulations under which in practice almost 
all known synthetic colours can be used in foods are 
unsatisfactory”, and ıb states that “s review of 
scientific literature reveals that for only compara- 
tively few colours is there information as to chronic 
- toxicity or carcinogenicity’’. It is disturbing to note 
that, out of the list of seventy-nine colours at present 
in actual use, the Committee found it necessary to 
-recommend the rejection of thirty-five “because 
examination of the experimental evidence shows that 
they have definitely harmful effects on health, or 
that their, chemical structure includes groupings 
likely to be set free in the body which have been 
shown to cause cancer or other harmful effects m 
animals or man’. Only twelve out of the seventy- 
nine seemed definitely safe, the remaining thirty-two 
being colours “about which there was no direct 


* Ministry of Food. Food Standards Committee Report on Colouring 
Matters; Recommendations relating to the Use of Colouring Matters 
in Foods. Pp. 27. (London: H.M.S.0O., 1964.) 1s. net. 
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'USE OF COLOURING MATTERS IN FOODS 


evidence of toxicity or harmfulness”’ but about which 
there was equally room for doubt. 

The Committee states that it has not been able to 
meet in full the stated requirements of the trade; 
but there is no doubt that it has gone as far as it 
could without subjecting the public to quite, unneces- 
sary risks, and it includes a recommendation that 
provision be made for additions to or deletions from 
the list as further information becomes available. 

In view of the widespread use of colourings, it is 
perhaps not surprising that the Committee should so 
readily accept the need to continue to permit the use 
of at least some; but from a nutritional point of 
view there is much to be said agamst the practice, 
quite apart from any danger of toxicity. One can 
agree with ‘the Committee that “it is generally 
accepted to be physiologically sound that food 
should be presented in as attractive a form as 
possible” and perhaps also that “without the addition 
of colour many foods would have a drab unattractive 
appearance”. It should, however, be stressed that 
a drab unattractive appearance indicates @ poor 
standard of catering and is commonly produced by 
methods of cooking which greatly lower the nutritive 
value of the food being cooked. If, for example, fish 
looks drab, let it be served with tomatoes or @ 
naturally green vegetable; these will greatly add to 
the nutritive value of the meal, whereas dyeing the 
fish will not. Processing and cooking methods which 
give & high nutritive value to the food damot gequire 
the addition of dyestuffs to make the products 
attractive. It is necessary to emphasize, far more 
than. the Committee has done, that colourings can 
be used ‘to mask the use of inferior ingredients and 
to give a false impression of quality”. 

M. W. Geant 


SECOND INTERNATIONAL CONGRESS OF FILMOLOGY, PARIS 


T has been found necessary to coin a word to 
distinguish the study of the film in all its aspects 
from more limited forms of film study—such as study 
from the esthetic angle or study directed towards 
film-making. Like ‘musicology’, the term ‘filmology’ 
seems to have become established. The Institut de 
Filmologie, under the double sponsorship of the 
Faculty of Letters and the Faculty of Science, was 
founded in the University of Paris in 1948. A 
course in filmology is provided, and a diploma 
granted for this subject. 

The Second International Congress of Filmology 
was held in the University of Paris during February 
19-23, under the presidency of M. Mario Roques.- 
The executive delegate was M. G. Cohen-Séat (who 
is the director of the Institut de Filmologie), and the 
convener was Dr. W. D. Wall, of the Department 
of. Education, Ungsco; the presidents of the two 
Congress Se@tions were Prof. A. Michotte van den 
Berck, of the University of Louvain (unfortunately 
prevented from attending owing to ill-health), and 
Prof. H. Laugier, of the Sorbonne. Of the three 
hundred and thirty participants representing twenty- 
six countrieg, eight were from Great Britain, and two 
` of éhese—Miss G. Keir and Prof. G. P. Meredith— 


presided over Congress sessions. The work of the 
Congress was at first carried out by seven groups, 
acting independently ; then followed sessions of com- 
binations of these groups, and, finally, all the group 
members came together to take part in symposia. 

Group 1 of the Congress dealt with psycho- 
physiological effects of cmematograph projection. 
Problems of three-dimensional and of colour repre- 
sentation, and of sound-recording, were considered, 
as well as physiological effects and a number of 
isolated perceptual phenomena; attention was also 
paid to the electro-encephalographem relation to the 
fim. Among those contributing were J. Faure, 
Y. Gallifret, ©. E. M. Hansel, G. Heuyer and S. 
Lebovici. Prof. M. J. Colle, who presided, pointed 
out that some of the effects of the stımulation of 
films can be studied by normal physiological proce- 
dure, for they are the result of innate reactions. But 
another and more important category of effects are 
those resulting from an interpretation of the stimuli, 
and are partly dependent on acquired experience. 
These latter effects can best be investigated by the 
methods of the psychologist. 

The psychological approach was employgd by 
Group 2 in its study of the reactions of cinema 
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audiences. Sociological problems of the cinema were 
examined by.Group 3: the ‘stereotypes’ of the popular ° 
film, the intentional and unintentional propaganda 
“of films, ‘and the possibility of collecting matbrial to 
provide a statistical basis for further sociological 
research. Group 4 dealt with the film as an instru- 
ment of teaching and research. Group 5 considered 
laws in relation to the cinema, the classifying of films 
according to their possible effects on viewers, and 
problems of censorship. Comparison of the film 
with other forms of expression. was carried out by 
Group 6, and specifically with the medium of tele- 
vision by Group 7. The presidents of these six 
groups were M. Ponzo, M. J. Flaud, F. Buytendijk, 
G. Calo, B. Knipping and A. Marzi, and the chairmen 
at their various sessions were M. P. Fraisse, G. 
Friedmann, O. Klineberg, R. Lefranc, R. Bonnardel, 
R. Meili, E. Souriau, P. Francastel, H. Gratiot- 
Alphandery and H. Dieuzeide. 

Not the least important filmological experiments 
reported during the Congress were those to do with 
modifications of the electro-encephalograph dur- 
ing cinematograph projection. These experiments 
have been carried out in France by J. Bert, G. 
Cohen-Séat, J. Faure, H. Gastaut, G. Heuyer, S. 
Lebovici, Mme. Rebeillard, Mlle. Daveau, and others, 
and some of the experiments have already been 
reported in an issue of the official journal of the 
Institut de Filmologie, Revue internationale de 
Filmologie (January~March, 1954). Sound films 
containing news-reel type items have been used, and 
into these films have been infrequently inserted strips 
of film which leave the screen suddenly lighted but 
blank gor @ short period. In one experiment a 
‘western’ adventure film and a film of strong emo- 
tional content—showing delinquents—have been used. 
The subjects of the experiments have been various, 
and in one experiment have included animal subjects 

mdogs). The effect on the electro-encephalograph of 

mhe fluctuation of light intensity durmg projection, 
isolated from the effect of representation, has been 
sxamined; and breathing and other physiological 
affects have been recorded. 

Present knowledge is insufficient to permit defined 
nterpretations of the electro-encephalograph. There 
vere factors apart from those to do with the film 
srojection which may have caused some of the 
»bserved modulations, and the experimenters them- 
«elves do not claim to have arrived at sure conclusions. 
Nevertheless, these experiments represent pioneering 
vork of a kind that may eventually lead to important 
idvances in knowledge not only of the effects of film 
srojection, båt also m electro-encephalograph tech- 
1igues and in the study of the brain. The film provides 
he research worker in this field with a convenient 
nstrument. It may be that at length the film will 
srovide the research worker in his laboratory with 
ho means of presgnting actual-life situations to the 
ubjects of his experiments, and of studying the 
ffects produced by such situations. First, however, 
=b has to be established that reactions and thought 
srocesses similar to those that occur in ordinary life 

when not watching films) can be brought about by 
dm representation, and by what kind of film method. 
«a relation to this, ©. Denis Pegge maintained that 

“here are two fundamentally different modes of 
aental reception from films, depending partic- 
Jarly on the use or non-use of speech; and he 
uggested that electro-encephalographic experiments 
ight profitably be carried out to test this 
ypothesis. 
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A. criticism made at the Congress of the electro- 
encephalographic experiments so far accomplished 
was that some of the observed ‘effects might have 
resulted from forms of representation other than that 
of the film; also, the primary need of establishing 
a classification of spectator reactions was discussed. 

The object of this Congress, as of all international 
congresses—to make known what is being done in 
different countries—was admirably fulfilled, and not 
the least of its beneñts were the personal contacts_it 
allowed. Much of the material of its communications 
must probably remain unco-ordinated; but some 
clarification as to the best way of sub-dividing the 
large subject of filmology may well follow the arrang- 
ing of the material for publication. This considerable 
task is now being taczled by the Congress Committee, 
and should result in an important book. Thanks are 
due to thosé who organized the Congress, including the 
general and administrative secretaries, Mme. Bianka 
Zazzo and Mme. Chantal Loiseau ; these latter were 
responsible for detailed arrangements which con- 
tributed to making this Congress not only valuable, 
but also most enjoyable. C. Dents Peace 


COMMONWEALTH FUND, © 
NEW YORK 


REPORT FOR THE YEAR 1953—54 


HE thirty-sixth annual report of the Common- 

wealth Fund, which covers the year ended June 
30, 1954*, lists more shan forty appropriations made 
during 1953-54. Of che nineteen appropriations for 
medical education, thirteen were new grants. These 
grants fall into six general groups: those aimed at 
encouraging the better integration of professional 
and school or college sducation ; those to assist the 
integrated teaching o7 the basic sciences to medical 
students in their first and second years; those to 
develop broader and more satisfactory relationships 
with patients by enccuraging integrated teaching in 
the clinical years of the medical curriculum and 
better relations betwean the outpatient department, 
home cure and the community; those in mental 
health, where the integration of psychiatry and 
clinical medicine is being encouraged, and the Fund 
is this year assisting @ programme in preventive 
psychiatry, both teaching and research; those in 
nursing activities, ch:efly to clarify the place of 
nursing in health activities and the training required 
for it; and those concerned with educational research 
and evaluation. The lest, it is hoped, will lead tosthe 
development of improved techniques for assessing 
particular accomplishments or changes in students, 
better methods of selecting students for admission to 
medical schools, and tne better definition and clari- 
fication of the objectives of the medical faculties 
themselves, as well as the provision of factual 
information as a basis koth of administrative decisions 
and of the judgments that students are called upon 
to make about their future careers. 

Five grants were made for experimental health 
services, the largest beng a three-year grant tg the 
Mary Imogene Bassett Hospital, Cooperstowg, New 
York, towards the provision of a psychiatric service 
for & scattered, rural constituency. Another was 

s Gorninsaweaiti Fund. Thirty-sixth Annual Re nals for the Year 
ending June 30, 1954, Pp. ix +42. ae ee 
76th Street, New York, 1954.) 
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towards the cost of a survey of the incidence and 
nature of long-term illnesses in a cross-section of the 
population of Baltimore, Maryland, and a third for 
@ survey of the Rochester regional hospital pro- 
gramme. The other two were for a study of family 
experience with medical care in an urban population 
group and for planning and organizing programmes 
to improve medical care in selected Tennessee 
communities. 

- Of the thirteen grants for medical research, four 
were new, one of these being a survey of the work of 
the Child Research Council of the School of Medicine, 
University of Colorado. Much the largest grants in 
this group are those for studies of neural correlates 
of mental activity at the University of California 
School of Medicine and for the study of personality 
development at the Child Study Centre, Yale 
University ; but large grants were also made for 
studies of resistance and susceptibility to experi- 
mental tuberculosis (Henry Phipps Institute, Uni- 
versity of Pennsylvania School of Medicine), histo- 
chemical studies of the sub-microscopic organization 
of cells and extracellular substances (Department of 
Anatomy, University of Chicago), studies of cerebral 
function (New York University College of Medicine), 
& twin study of the hereditary and environmental 
factors in body build (Institute for the Study of 
Human Variation, Columbia University) and a study 
of the biological role of steroids (Worcester Founda- 
tion for Experimental Biology). 

For advanced fellowships in medicine and allied 
fields, the Fund appropriated 100 million dollars, 
and the eighteen awards included eight for inter- 
disciplinary study, five for special work relating to 
psychiatry, two for training in research and three 
for special experience and study. In the field of 
international education the major appropriation in 
1953-54 was 685,890,000 dollars for a two-year 
budget for the established programme of the Common- 
wealth Fund fellowships for advanced study and 
travel in the United States. New awards under the 
programme, which also provides for the maintenance 
of Harkness House, London, included twenty general 
British fellowships, three Home, six Dominion and 
two Colonial Civil Service fellowships, and three 
journalism fellowships, while a two-year grant was 
made to the Institute of International Education 
and a one-year grant to the Salzburg Seminar in 
American Studies. ‘ 


BLOOD COAGULATION AND 
: THROMBOSIS 


WO mam difficulties are immediately recog- 

nizable in research on blood coagulation. Only 
two or three of the dozen or so components of the 
blood-clotting system have been obtamed in a state 
approaching purity, but the continued ‘application of 
physico-chemical separations will probably improve 
this situation in the course of time. The second 
difficulty is the multiplicity of terms for components 
which can only be recognized by their effect on a 
clotting system, and thus it is very welcome news 
that -gn International Committee on the Nomen- 
clature of Blood Clotting Factors is bemg formed to 
resolve the existing cofifusion. The gditor and panel 
of contributors to the recent issue of the British 
Medical Byjletin (11, No.1; 1955) are therefore to be 
cangratulated on maintaining the high standard of 
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review associated with the journal in & field where 
there are exceptional difficulties. . 7 

In his introduction, R. G. Macfarlane points out, 
that résearch in blood coagulation, which for more- 
than a century has moved at a strictly academic 
tempo, has recently acguired a remarkable acceleration 
which he attributes partly to studies of haemorrhagic 
states (defective coagulation) and partly to the mtro- 
duction of anticoagulant therapy for thrombosis 
(excessive coagulation). Tests of clotting efficiency, 
discussed by Dr. Rosemary Biggs, contribute both 
to the diagnosis of hemorrhagic states and to the 
control of anticoagulant therapy. 

Recent advances in the understanding of hemo- 
philia and allied disorders are presented by W. R. 
Pitney and J. V. Dacie. C. Hougie discusses another 
group of coagulation defects—those due to the 
development of anticoagulant factors in the blood. 
J. E. Ackroyd contributes two articles on the role of 
platelets in normal and pathological conditions, and 
J. B. Duguid discusses mural thrombosis in artertes. 

Dr. Catherine Burt gives a very practical review 
of the clinical uses of anticoagulant drugs, discussing 
the heparin type of anticoagulant which acts directly 
on the blood-clotting system and also the coumarin 
type which acts by reducing the formation of blood- 
clotting factors. A table clearly sets out the doses, 
the times to obtain an effect and to return to normal 
afterwards, for the various coumarin-type drugs ; the 
effect of the heparin type is obtained immediately 
after injection. Contra-indications and the results of 
therapy in various diseases are very thoroughly 
reviewed. 

K. Bailey and F. R. Bettelheim -dis@iss Ge con- 
version of soluble fibrinogen to insoluble fibrin by the 
enzyme thrombin. Here the picture of coagulation is: 
clearer since fibrinogen and thrombin have recently 
been prepared in what appear to be pure forms. The 
discovery that the N-terminal group of fibrin differed 
from that of fibrinogen led to the isolation of a peptide 
split off from fibrmogen by the action of thrombin» 
during clot formation. These facts. first discovered 
with bovine fibrinogen, are being confirmed for 
human fibrinogen by current research. R. A. Kekwick 
describes the large-scale separation of some of the 
clotting factors from human plasma. These factors 
are generally required in a very pure state for 
diagnosis and research; but for clinical applicatior 
moderate purity suffices. 

A careful analysis of the mode of action of-coumarix 
drugs is presented by A. S. Douglas, who conclude: 
that the serum of patients under therapy with thes 
drugs is defective in its ability to form thrombo 
plastin. R. B. Hunter and D. M. Shepherd contribute 
an interesting article on the chemistry of coumari 
anticoagulant drugs in which they pomt out that 1 
is still not possible to define the mmimum structura 
characteristics that are required to confer anti 
coagulant powers on the molecule. The relationship 
between anticoagulant activity and the opposin;: 
vitamin K activity is discussed, and it is pointed ou 
that competitive inhibition between coumarin anti 
coagulants and vitamin. K exists only over a ver, 
limited dose-range. Vitamin K is a growth factor fo 
certain. micro-organisms, and a compound with ant» 
vitamin K activity in this respect may or may no 
be an anticoagulant. 

A very comprehensive review of the chemistry an 
mode of action of heparm and related compounds ym 
provided by K. W. Walton. After tracing the histor 
of the purification of heparin through to present-da, 
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views on its structure, the relation between structure 

and activity is discussed. The most recently dis-* 
covered feature of heparin structure, the sulphated 

amino-group, may or may not turn out to b&the key 

to the remarkably high anticoagulant activity of 
heparin as compared with other sulphated poly- 

saccharides. Regarding the mode of action of heparin 

on the clotting system, it seems probable that heparin 

intervenes at more than one point. It certainly 

functions as an antithrombin and probably acts also 

against thromboplastin. 

In a fine concluding article entitled “The Rubicon : 
Changing Views on the Relationship of Thrombosis 
and Blood Coagulation”, Prof. A. H. T. Robb-Smith 
entertains us with a glimpse of a review of coagulation 
and thrombosis as it would have been written a cen- 
tury ago, perhaps in the “British Medical Almanack” 


~ of 1855. He manages to include much that is ilum- 


inating to-day and inspiring for the future, and some 
very sobering thoughts on the necessity of studying 
coagulation in vivo and not only in artificial systems. 


` It appears that, if we could predict the onset of 


thrombosis, we could, by careful use of the drugs 
available to-day, avoid the disease altogether—a 
worthy objective for the scientific approach in 
medicine. C. R. RICKETTS 


UNIVERSITY OF LEEDS 


AT a meoting of the Court of the University of 
Leeds on December 15, 1954, the vice-chancellor, 
Sir Charles Morris, said that if the universities of 
Grea Brigain have succeeded in assimilating new 
studies which are most exigent of both human and 
material resources without destroying the essential 
nature of academic communities, this is largely due 
to the sympathy and wisdom of successive govern- 
ments, which have seen it as their first task to enable 
each university to preserve 168 own special academic 
character and balance of interests. Only when this 
is secured has the government sought to encourage 
developments in particular fields, such as studies, 
in oriental languages, social studies and higher tech- 
nological education. In regard to the last-named, the 
Government's most urgent concern is to increase the 
number of graduates in technology available for 
industry and commerce after taking their first degree. 
So far as the University of Leeds is concerned, con- 
tinued Sir Charles, the main limiting factor is accom- 


. modation ; but some overcrowding has been accepted 


in the expectation that the necessary new buildings 
and extensions can be undertaken without great 
delay. 

Sir Charles stated that ıt was expected to complete 
the chemistry and physics buildings of the University 
within the next few weeks, and a capital grant from 
the University ¿Grants Committee will enable the 
work to begin without delay upon the first stage of 
the remamimg extension; this extension is an 
essential part of the expansion of the technological 
departments, for which a new building has in addition 
been planned. Work on the first section of this latter 
building, to house the Department of Fuel Science, 
including now chemical engineermg and metallurgy, 
was expected to start in about three ‘months, with 
the aid of a large capital grant from the University 
Grants Committee. Accommodation available for 
the Medical School is also being mcreased, including 
new,accommodation for the Departments of Bio- 
chemistry and of General Medicine; and in due 
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course, as part of the City development plan for the 
area north of the General Infirmary, it is hoped to 
plan and build a new Medical School. It is hoped to’ 
start the building of the first section of the new arts 
block early in 1957. This building, on the south side 
of University Roac, is to have an impressive frontage 
looking south and is to balance the science block on 
the north side of the Parkinson Building. 

Referring to the Government’s known view that 
leaders of the futurs in technology should be educated 
in the university manner, side by side with the 
scientific workers and medical workers and those 
destined for the alder professions, Sir Charles said 
that it is of the greatest importance that the univér- 
sities should retam their traditional character and 
way of life. He thought that at Leeds, while not 
doing all that could be done, they were succeeding 
in this and were determined to do better still. 


ANATOMY AND ANGIOSPERM 
CLASSIFICATION 


N an essay entitled “An Anatomist’s Views on 
Angiosperm Clessification” (Kew Bull, No. 3, 
427; 1954), C. R. Metcalfe has applied himself to 
the problem of how the taxonomist, confronted with 
the Angiosperms in all their abundance and diversity 
of species, can be helped in his aim to produce 4 
natural classification, by making use of the results 
of laboratory investigations. Long expemence has 
shown that the morphology of the reproductive 
structures, apparently less plastic than the other parts 
of the plant body, affords the most reliable criteria 
for purposes of classification. Nevertheless, the case 
is now forcefully prasented that the micro-morpholo- 
gical characters of the vegetative organs can be used 
to advantage In taxonomic studies. Indeed, it has 
been shown that th> conclusions based on the obser- 
vation of such characters may show a large measure 
of agreement with those reached by the traditional 
methods. 

In the body of she article, the author discusses 
critically, with citat-on of many interesting examples, 
the parallelisms ir the evolution. of the woody 
elements, for example, tracheids to vessels, scalari- 
form end-wall plates to simple perforations, ete., the 
relationship of herds to ligneous plants, and the 
Durian theory. Hə notes that if the diagnostic 
microscopic characters for most taxonomic groups 
above the level of families are surveyed, it becomes 
evident that orders and taxa of higher-rank are 
heterogeneous. Fram this he concludes that Orders 
are probably, with some exceptions, taxonomic 
conveniences, rather than assemblages of genetically 
related plants. By contrast, a study of the diagnostic 
microscopic characters of genera in individual families 
supports the view that most families appear to be 
homogeneous and therefore constitute natural groups. 
Where exceptions occur, this generally inditates a 
need for some taxonomic revision, or that a large 
family needs to be d-vided into distinct groups. The 
author concludes that taxonomy is likely to develop 
to the best advantage by the collaboratior of the 
herbarium botanist with those who appach the 
subject by laboratcrye teghniques. Moreover, the 
laboratory approach to taxonomy should lead to a 
closer integration of systematic with other branches 
of botany. © o 
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MARINE BIOLOGICAL RESEARCH 


HE Marine Biological Association reports (J. 

Mar. Biol. Assoc., 33, 3; 1954) the completion 
of the research vessel, Sarsia, and gives a photograph 
of this fine ship. Registered as ninety-five tons, she 
has two laboratories, a crew of sixteen, and accom- 
modation for four scientists. An impressive account 
of work in progress is given in the report of the 
Council, and it 1s a pleasuré to record an increase in 
membership of the Association of srxty-one, making 
& total of 770, and a satisfactory balance sheet. 

In the present number, completing the thirty- 
third volume, there are sixteen papers, of which the 
most Important are described below. 

Dr. Vera Fretter and Prof. A. Graham, continuing 
their studies of small or aberrant gastropods, con- 
tribute an interesting account of the sand-burrowing 
Acteon tornatilis, a primitive British opisthobranch. 
This paper is illustrated by handsome drawings. In 
structure, Acteon forms a link between prosobranchs 
and opisthobranchs, and also exhibits more advanced 
and specialized characters. 

Dr. Daphne Atkins has investigated the swimming 
habits of brachyuran megalope. Of the twenty-five 
species of crabs occurring at Plymouth, twenty-two 
swim in stream-lined fashion by tucking the chelipeds 
and first two pairs of pereiopods beneath the body, 
the last two pairs being wrapped over the back, with 
the third pair looped around the eye-stalks. Three 
species fold all the legs beneath the body; these 
probably have a very short pelagic existence. . 

Dr. R. H. Millar contributes two papers on tuni- 
cates, one a description of a new genus and species, 
Protosiyela heterobranchia, from west Scottish coasts. 
This is based on a single zooid, which is remarkable 
in possessing transverse stigmata. The second paper 
is an account of breeding and development in Pelonaia 
corrugata, en oviparous species, without pelagic larval 
stage. 

Another interesting study from the Clyde area is 
a paper by Dr. R. B. Pike on the biology of Spironto- 
carts lillgeborgti. Using methods similar-to those in 
his work on Pandalus, Dr. Pike proves that this 
species of Spirontocaris is dicecious, the males living 
one or two years, the females two or three years, and 
breeding for the first time in the second year. Egg- 
laying occurs in November and hatching in March. 
Sexual characters appear in the larve within six 
months of hatching. 

Dr. Alexandrowicz adds to his histological series 
an account of the innervation of the heart of Marino- 
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gammarus marinus. He found a local system, 
esituated dorsally, paired connexions with the central 
nervous system, and nerves supplying the valves. 
There igan ancillary system to the alary musvles and 
wall of the pericardium. 

~ Dr. R. Phillips Dales and Dr. G. Y. Kennedy have 
investigated the orang’, brown and green pigments 
of Nereis diversicolor, and the relation between their 
predominance and sexual reproduction. The green 
colour, due to biliverdin, 1s formed by the breakdown 
of the hæmoglobin of the blood. Df. Kennedy and 
Dr. H. G. Vevers studied porphyrins in -British 
marine invertebrates. Of forty-eight species, only 
seven, belonging to the phyla Annehda, Mollusca and 
Echinodermata, possessed any form of porphyrin, 
and none was found in ceelenterates, Crustacea or 
tunicates. 

Dr. L. R. Fisher, Dr. 8. K. Kon and Dr. S. Y. 
Thompson have published their second paper on 
vitamin A and carotenoids in Crustacea, with special 
reference to seasonal variation. Present mainly in 
the eye in euphausiids, astaxanthin and vitamin A 
accumulate during the spring and autumn feeding 
periods, ın association with diatom increases at those 
times. In brown shrimps and Norway lobsters there 
was no seasonal variation; but in the common 
lobster the highest concentration is in the spring. It 
is suggested that astaxanthin is a possible precursor 
of vitamin A. If this is so, euphausiids are unique 
among Crustacea in being able to produce vitamin A 
from the “ubiquitous crustacean pigment astax- 
anthin’’. 

Dr. A. J. Matty discusses thyroid function in the 
dogfish, and the effects of mjecting extracts of the 
gland into rats. His results are not concfisiv®; we 
wish him success in his visit to Barbados as Nuffield 
Fellow, in search of material from local fishes. 

On the botanical side, Dr. Daphne Atkins con- 
tributes two papers on marme fung: belonging to the 
family Saprolegniaceae, affecting marine Crustacea 
and other invertebrates. The first species, Lepto- 
legnia marina, attacks the body, eggs and embryos 
of Pinnotheres psum and P. veterum, as well as two 
lamellibranchs, Barnea candida and Cardium echin- 
atum. The second species, Plectospira dubia, attacks 
several kinds of Crustacea, and is less pathogenic. 

Two papers deal with oceanographical problems. 
Dr. J. N. Carruthers describes a penetrometer for use 
on submerged beaches, based on that used by road 
surveyors, and Mr. W. S. Preddy discusses the mixing 
of waters in the Thames estuary, with ‘special 
reference to pollution. 
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EXPERIMENTAL EVIDENCE FOR THE COLLECTIVE NATURE OF 
-~ THE CHARACTERISTIC ELECTRON-ENERGY LOSSES IN SOLIDS 


By Dr. D. GABOR and G. W. JULL 


s Department of Electrica! Engineering, Imperial College of Science and Technology, London 


N a study extending over the past three years, we 
have been investggating the characteristic ‘line’ 
‘spectrasof the tnergy losses of electrons in thin metal 
foils, firs discovered by Ruthemann! and since con- 
firmed by other workers? The apparatus used was 
a new’ electrostatic spectrograph, proposed by one of 
us’, in which the electrons describe helical trajectories. 
In the couweeof this work we were struck with the 
. Cd 


erratic behaviour of the spectra, not reported by 
previous workers but evident enough from the wide 
discrepancies between their results. As m the case 
of most metals the variability might have been 
ascribed to chemical changes i the thin foils, we 
turned to gold, which at least gave clear evidence of 
a dependence of these spectra on structure, as 
distinct from chemical composition. ° 
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In one series of experiments we deposited gold films 5 


in two different ways on thin carbon films, prepared 
, by the method of Bradley*. These proved the best 
substrates, owing to their low absorption and*to the 
continuous character of their loss spectrum, shown 
in Fig. 1, curve C. Moreover, this spectrum is almost 
identical with that of the carbonaceous ‘contamina- 
tion’ which covers every object in demountable vacuum 
devices under electron bombardment. One method (A) 
of depositing the gold film was by an uninterrupted 
process of evaporation. Fig. 1 shows the spectra of two 
continuous films, AJ and A2, of 110 and 210 A. thick- 
ness, respectively, produced by this method. ‘The 
thickness was measured by simultaneously depositing 
a control film on a glass plate, at half the distance from 
the evaporator, measuring it optically by Tolansky’s 
method, and dividing it by 4. The electron micro- 
graph in Fig. 2 confirms the continuous character of 
layers produced by this method. In method B, the 
deposition was carried out in steps of about 30 A. 
each. The evaporator operated in the same vacuum 
as the spectrograph, and the specimen could be 
transferred instantly into the spectrograph, without 
breaking the vacuum. Every time a layer of about 
30 A. was deposited, it was measured, which meant 
exposing it for about 20 min. to the electron beam. 
This was sufficient to deposit on it at least 10 A. of 
contamination ; thus the specimen consisted ultim- 
ately of alternate layers of gold and of carbonaceous 
matter. Fig. 3 is an electron micrograph of such a 
stratified specimen of 170 A. aggregate gold thickness. 
lt appears strongly granulated, presumably through 
the lateral rearrangement of the gold atoms under the 
heating byethe electron beam. The granules, with 
the exception of the smallest ones, are certainly not 
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aN 7 . Energy loss spectra of 10:5 keV. electrons in gold foils. 

on substrate, about 100 A. thick. Al, Continuous gold 

foi} 0 A. A2, Continuous gold film, 210 A. Bi, Stratified film, 
120 A, aggregate gold thickness. B2, stratified, 170 A. 
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Fig. 2. Electron micrograph of gold foil of the ‘continuous type’, 
produced by uninterrupted deposition 





, 170 A. aggre- 
gate gold thickness, built up of six layers o gold, alternating 
with carbonacecus layers of ‘contamination’ 


Fig. 3. Electron micrograph of the stratified t 


globular in shape, but-may be visualized as flat flakes, 
with a layer structure. 

The curves Al, A2 and Bl, B2 reveal clearly the 
presence of a strong group of characteristic losses 
between 8 and 32 e\. in the continuous gold foils, 
and their total absence in the stratified films. On 
the other hand, anotaer group of losses between 40 
and 65 eV. comes ous with about equal intensity in 
the A- and B-foils. (Curve A2 is not continued into 
this range; but the presence of this group in con- 
tinuous films was confirmed in other experiments.) 
Thus the second group may be due to the interaction 
of the beam electrons with single core-electrons, but 
not the first. One must expect interaction, with 
single electrons, especially with those in the inner 
shells, to be independent of the structure and to 
depend only on the aggregate gold thickness. The 
curves Bl and B2 incicate a proċess which does not 
start below a certaim critical thicknéss, apd this 
cannot be explained by single collisions, 

The question, arises whtther the theory of collective 
interaction, first proposed by Bohm and Pines‘, 
might be able to accoant for this phenomenon. The 
answer is yes, with certain qualifications.” : 





gas mt geen (D. a. alad wo 
he 5 investigated | a model in which the metal 





placed by a sheet of an electron gas, with vibrational 
1 nodes distributed according to the dispersion law of 
Bohm and Gross, each with the zero-point energy 


| The incident electron 
<- Wave interacts with these oscillators during a time r. 
- he must not be identified with the transit time of 
the. electrons through the metal layer; for with 
<10-keV.- electrons and characteristic losses of the 
order of 15 eV., the transit angle at would be only 
about 2r for the thickest foils investigated, and one 
< could not explain the sharp lines of a width of at 
< most. 1-2 eV. which have been observed, even in 
= “much thinner foils. The interaction time must be 
interpreted as the time in which the wave train, 
efined by the uncertainty of thermal emission 
elocities, passes through the foil. This gives 
sonances of the required sharpness, since this time 
responds to a foil thickness of about 1500 A. for 
keV. electrons. emitted by a tungsten cathode, 
and to transit angles of the order 10 x 2r. 


ie, with random phases. 



























served can be explained in two ways only. One is, 
at, foils of type B were in fact so finely granulated 

versally to the thickness that the beam was 
ngly diffracted, and only a fraction of it passed 
fine aperture of the spectrometer. This, however, 
directly contradicted by electron diffraction 
ams, which show unmistakably that foils of 
. type A are in fact more finely granulated trans- 
-s vorsally than foils of type B, which seem to have 


HE d of X-rays (200 kV.) upon some 


by Keller and Weiss', who found that the chemical 
effects were mainly oxidative in. nature: for 
_ example, hydroxylation of double bonds or other 
_ activated positions, oxidation of secondary alcohols 
to ketones. Coleby, Keller and Weiss? observed 
similar effects when steroids dissolved in certain 
_ organic solvents were irradiated. Barron? measured 
the decrease in ultra-violet absorption on irradiating 
aquegus solutions of cortisone acetate and hydroxy- 
corticosterone in the presence and absence of oxygen. 
ow wish to report the identification of some 
products formed from cortisone end deoxycorti- 
sterone when theff aqueous solutions are irradiated 
ith X-rays (200 kV.) 
Identification is based upon comparison with 
authentic materials in as m@&ny of the » following tests 
as could be applied : chromatographte properties of 
the products and of their acetates’; ultra-violet 
- absorptiofi ee ; 2 sn tetrazolium salts ; í 



















s the interaction time is practically independent : 
he thickness of the foil, an effect such as we have 


CHEMICAL EFFECTS OF X-RAYS UPON AQUEOUS SOLUTIONS Ol SOF 
CORTISONE AND DEOXYCORTICOSTERONE 


By R. ALLINSON, Dr: B. COLEBY and Dr. J. WEISS 
King’s College (University of Durham), Newcastle upon Tyne | 


the Porter-—Silber reaction for 17a : 21-dihydrox; , 


. steroids in solution have been reported earlier oxo-steroids ; 


solutions : 


or planation. an 
e fits the facts, is that the sheets of type B 
vibrational modes per unit. volume tha 














have less 


continuous foils of type A. This is readily under- 


stood on the basis of the theory of collective oscilla- 
tions of plasmas, since the longest wave which can 
exist in a sheet of thickness a has the wave- -length 
2a. But theory shows that this ‘long-wave cut-off” 
can become effective with a of the order of 30 A. only 
if we assume that the ‘short-wave cut-off due to 
damping is at much longer wave-lengths than hitherto 
assumed; not at 1-2 A., as in the theory of Pines 
and Bohm, but perhaps at 50-60 A. Mor eover, the 
multiplicity of the characteristic loss spectrum forces! 
us to believe that the spectrum mode of the electron 
gas in most metals forms not one wide band, but a ser 
ies of narrow bands, each of a fraction of a volt only 
This investigation was carried out m the Elec 
tronics Laboratory of the Department of Electrica 
Engineering, Imperial College of Science and Tech- 
nology. One of us (G. W. J.) thanks the Athlone 
Fellowship Committee, the Canadian Resear ch. 
Council and the Canadian Defence Research Boar 
for enabling him to carry out this work. We thar 
Messrs. M. E. Haine and A. W. Agar, of the Resea 
Laboratory, Associated Electrical Industries, ` 
Aldermaston, for taking electron micrographs and 
diffraction diagrams of our specimens. [Feb. 
è? Ruthemann, G., Naturwiss., 29, 648 (1941). . 
* Möllenstedt, G., optik, 9, ae £1952). Marton, L., and Leder, D 
Phys. Rev. N 94, 20 3 (1954). | 22 
* Gabor, D., Proc. Phys. Soe., 64, B, 244 (1951) | 
‘ Bradley, D. E, Brit. J. App. Phys., 5, 65 (1954), ® œ 
* Bohm, D., and Pines, D., Phys. Rev., 82, 609 (1953), 























_absorption spectra in- conce 


sulphuric aad: oxidation with hire i 





resolution of the products ; K i : infr fra-re d 
spectra. a 
By these Hedoi we have eae able to sk a 
occurrence of the following processes. when. deasrated | 
solutions are irradiated: dehydroxylation in the — 
l7a- or in the 21-position of cortisone, and corre: 
T E in the 21-position of deoxycorticosterone ; pä 
hydrogenation of the double bond of cortisone and 
deoxycorticosterone. Thus, cortisone (I) gave 
21-deoxycortisone (II), 11-dehydrocerticosterone (ITI). 
and dihydrocortisone (IV), while deoxycorticosterone : 
(V) gave progesterone (VI) and 21 ey EO, preg 
3: 20-dione (VIT). ere. ' 
Furthermore, we have evidence to ‘indicate thas 












(i) complete reduction of the A‘,3-oxo 
system to give 38-hydroxy derivatives, (ii) reduction 
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of the 3-oxo group (before reduction of the A‘-double 
bond. occurs); (iii) addition of one hydroxyl group 
and one hydrogen atom to the double bond, (iv) 
elimination of a carbon atom from ring A to give 
A-nor-3-oxo-stéeroids (this last reaction appears to be 
the most important single reaction occurring during 
radiolysis). A small amount of adrenosterone, formed 
by elimination of the side-chain of cortisone, was 
also isolated. 

The overall reaction of corticosteroids during 
radiolysis may be studied by the decrease in absorp- 
tion due to the A‘-3-oxo group and by the decrease 
in abijjy te react with tetrazolium salts. The attack ’ 
upon the side-chain is comparatively slight, and it 
can be accounted for quantitatively in terms of the 
products mentioned above. The attack upon the 
A‘-38-oxo system is much more marked, and its 
extent decreases rapidly with increasing dose. (see 
Fig. 1 for cortisone solutions; similar results were 
obtained with deoxycorticosterone solutions). This 
indicates that cortisone is strongly ‘protected’ by its 
reaction products, that is, these react with the 
radicals produced by ionizing radiations more readily 
than does cortisone. 

It is generally agreed that the absorption of hard 
X-rays by water gives rise to hydrogen atoms and 
hydroxyl radicals (H0 —~--> H + OH) and, to a 
much smaller extent, molecular hydrogen and hydro- 
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gen peroxide’. Hydrogen and 
ö hydrogen peroxide in the concen- 
, were found to be without action 
upon corticosteroids, :so that ‘the 
observed reactions may be ascribed 
to hydrogen atoms and hydroxyl 
radicals. The products identified 
abpve are, presumably, the result of 

reaction with hydrogen atoms. 
When molecular oxygen is present 
in solution, the hydrogen atoms 
are readily removed by the re- 
acsion: H + O, +> HO,. The irra- 
diation of cortisone solutions satur- 
ated with oxygen was found to 
. give products’ differing markedly 
fram those obtained in the absence 
of oxygen. Again, a small amount 
of adrenosterone was obtained, and 
some of the suspected 17a-: 21- 
dihydroxy-A-norpregnane-3.: 11-20-trione; but the 
remainder of the >roducts isolated could not be 
identified with tkose obtained from deaerated 





‘golutions. The curve obtained for the destruction of 


the A‘-3-oxo system on- irradiation of oxygenated 

solutions (see Fig. 1) varies linearly with increasing 

dose, showing that eortisone is not ‘protected’ by its 

reaction products ir. the presence of oxygen; this is 

true even when a large proportion of the cortisone“ 
initially present has been destroyed. .In general, it 

would be expected that attack of the steroid molecule 

by a free radical would produce another radical which 

would readily add on molecular oxygen, leading event- 

ually to a hydroperoxide type of molecule’. It was found 

that irradiated oxyg2nated solutions did give reactions 

indicating the presance of substantial quantities of 
hydroperoxides, buf these substances did not survive 

the process of chromatography; presumably the 

numerous substances detected chromatographically 

represent the decomposition products of these 

hydroperoxides. . 

The isolation of zhe compounds reported above is 
interesting because of the complete contrast with the 
mainly oxidative wactions previously observed on 
irradiation of steroid solutions?»*. i 

While it has_long been recognized that irradiation 
of aqueous solutions can cause reductions, the de- 
hydroxylation and hydrogenation of double bonds 
of organic compounds have not previously been 
reported. Some of these reactions are also of interest 
in that similar products have been isolated in the 
metabolism of cort-costeroids®. 

Work is in progress to complete the isolation, and 
identification of other products formed in the radio- 
lysis. We gratefully acknowledge the financial assist- 


trstions formed durmg radiolysis * 


ance of the Medical Research Council and of the , 
Northern Council of the British Empire Cancer - 


Campaign in support of this work. Infra-red spectra 
were measured wish the kind co-operation of Dr. 
A. E. Kellie, of the Courtauld Institute of Bio- 
chemistry. [Feb. 1 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice ts taken of anonymous communications 


A New Antibiotic of Bacterial Origin 
An antibiotic with therapeutic activity has been 


obtained from a spore-bearing batillus of the B. - 


pumilis group. The organism was isolated from soil 
collected in Hast Africa by Dr. Philip Spensley. The 
antibiotic is obtained in good yield from a medium 
containing inorganic salts, ammonium citrate, glucose 
and meat extract, both in shallow-layer and in serated 
deep cultures. 

The culture is acidified to pH 2-5, and ammonium 
sulphate added to 20 per cent concentration. The 
precipitate is collected by centrifugation, extracted 
with ethanol and the extract evaporated to dryness. 
The solid residue is washed with ether and with 
water, and the insoluble portion dissolved in ethanol 
and passed through a column of alumina. The active 
substance is obtained by evaporating the eluate to 
dryness and is crystallized from a mixture of acetic 
acid and ethyl acetate. 

The antibiotic is a white crystalline solid sparingly 
soluble in water and turning yellow on exposure to 
It discolours at 232°, sinters. at 238° and 
appears to melt at 252°. It has the composition 
C= 48:9, H=4-7, N=13-7, S=16:0, O= 
16-7 per cent, corresponding to a minimal formula of 
CHNOS. It does not give a nmhydrin test even 
after hydrolysis with hydrochloric acid, and so is 
unusual in being a non-peptide antibiotic from a 
bacterial source. 

In nutrient broth it- inhibits the growth of 
Staphylococcus aureus at a dilution of 1 in 20 million, 
of Pasieurella muriseptica at 1 in 50 million, of 
Streptococcus haemolyticus group A at 1 in 18 million 
and of an avirulent Mycobacterium tuberculosis at 
1 in 200,000. It is not active against Bact. colt, 
Shigella fleanerit or Candida albicans at 1 in 25,000. 


It is just as active in whole blood as m broth against 


S. haemolyticus. 

The substance is non-toxic. Mice survived the 
highest doses given, namely, 1 gm. per kgm. sub- 
cutaneously and 0-5 gm. per kgm. subcutaneously 
repeated daily. It is effective against haemolytic 
streptococcal mfection m mice. A single 2-5 mgm. 
intraperitoneal dose given up to five hours after the 
infection gave 100 per cent protection against an 
intraperitoneal infection of 1,000 lethal doses. 
Reptated 5 mgm. mtraperitoneal doses of antibiotic 
saved all mice receiving a subcutaneous infection of 
10 lethal doses. Daily 5 mgm. subcutaneous doses 
saved only 50 per cent of mice receiving 1,000 lethal 
doses of streptococci mtraperitoneally. It was in- 
active by the oral route. The reduced effectiveness 
by the subcutaneous route 1s probably due to very 
slow %bsorption caused by its low solubility. 

Larger quantities of antibiotic are being prepared 
and a further investigation of 1ts chemical nature 
and therapeutic preperties will be made. I wish to 
thanle Mr. J‘ E. Lee for technical assistance. 


ag 
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a. A. T. FULLER 
National Tettute for Medical Research, e 
London, N.W.7. 
29 Feb. 2g. 
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Quantitative Determination of Phosphatase 
Activity in Chick Embryo Duodenum 
cultuyed in Fluid Media with and without 

Hydrocortisone -° 


DIFFERENTIATION gnd phosphatase accumulation 


“in the intestinal epithelium of the sixteen-day chick 


_embryo cultured im vitro were accelerated by the 
` addition of hydrocortisone to the nutritive medium}. 
When an attempt was made to oulture relatively 
largo pieces of duodenum, in order to determine 
phosphatase content quantitatively, it was found 
that the best survival and differentiation ‘were 
obtained in those specimens that liquefied the plasma 
clot on which they were placed; such free-floating 
pieces maintained a normal surface configuration 
without any tendency to form the elaborate out- 
growths that develop when a solid substrate is present. 
This observation has now led to the finding that as 
much as 25 mgm. of embryonic duodenum may be 
successfully- cultured in 2 ml. of fluid, in a 265-ml. 
Erlenmeyer flask. 

In the principal experiments described in this 
communication, the duodenal loops of sixteen-day 
chick embryos were excised under sterile conditions, 
placed in Earle’s saline solution, and split lengthwise, 
each half being used for a single culture. Hach half 
was cut into eight to fifteen fragments weighing 
1-2 mgm. apiece, and these were placed in the medium, 
which was either Earle’s saline or the synthetic 
medium No. 199 of Morgan et al.2; im gome -cases 
l pgm. of hydrocortisone had been added to the 
medium. The culture flasks were closed with tight- 
fitting rubber caps, and kept at 38°C. æt wo-day 
intervals, the fragments were removed from the 
flasks, washed in Earle’s solution, and replaced in 
fresh medium. Cultures were maintained up to five 
days, by which time the donor embryos would have 
hatched, 

Within a few hours after being cut, the fragments 
healed into rounded masses with the musculature 
inside and the villi covering most of the surface. In 
all test media the villi developed normally during 
the first forty-eight hours; but during the following 
day the villi in the saline alone shortened and dis- 
appeared, so that the fragments frequently came to 
be covered by a smooth layer of cuboidal epithelium. 
In the synthetic medium, similar changes occurred, 
though more slowly. In both media, however, when 
l pgm. of hydrocortisone was added, long villi per- 
sisted to the end of the experiments; but the 
epithelial cells covering these villi, though columnar, 
did not differentiate so far as they would have in vivo, 
seeming rather to be arrested at the nineteen-day 
condition. 

At daily mtervals some cultures were used for 
weight, nitrogen and phosphatase determmation, or 
for fixation. Weighing was done onea torsion balance 
of 30 mgm. capacity ; in this operation all fragments 
from one half-duodenal loop were picked up with 
fine forceps and placed on an aluminium weighing 
pan from which excess fluid was blotted up on tiny 
filter-paper sponges. Although it was not possible 
to show how the weight of any individual culture 
changed, comparison of the weights of terminal 
cultures with weights of equal numbers of uncultured 
sixteen-day fragments indicated that there is a steady 
decrease in weight, the greatest loss occurring in the 
first twenty-four hours. By twenty-one days the 
cultured fragments had apparently lost abou half 
their initial weight. Both gross and histological 
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Fig. 1. Accumulation of phosphatase in fragments of sixteen-day 
chick embryo duodenum cultured in fiuid. Enzyme activity is 
expressed as micrograms of phenol liberated by 1 mgm. of fresh 
tissus in 80 min. SM = synthetic medium; E = Harle’s saline: 
HC = hydrocortisone: each point is the average value of 8-14 
cultures; the dotted line represents the increase of phosphatase 
in vivo 
o o 


appearance suggested that this change was not due 
to the loss of water. 

After weighing, the fragments were ground in an 
all-glass homogenizer of 5 ml. total capacity. The 
homogenate was diluted to 3-5 mgm./ml.; and an 
aliquot used for determination of total nitrogen. In 
contrast to the steady increase in duodenal nitrogen 
in vivo between sixteen and twenty-one days*t, the 
nitrogen, concentration im vitro, under all test con- 
ditions, showed no detectable change, remaining at 
about 1-2 per cent of fresh weight. 

Phosphatase ‘activity was determined on phenyl- 
phosphate, quantities being sealed down where 
necessary to one-quarter of those usually employed’. 
In saline medium alone, it appears that phosphatase 
rises to a negligible extent (Fig. 1); but if hydro- 
cortisone is added, the enzyme increases at the 
normal rat to the eighteen-day level, thereafter 
remaining unchanged. In synthetic medium alone 
the rate of increase is even faster, and in synthetic 
medium plus hydrocortisone the rate is twice ag fast 

as in vivo. In both cases, however, thé rate slackens 
after the donor, age of eighteen days, and finally 
there is an absolute loss of enzyme, the loss being 
most severe in'the cultures without hormone, in 
which the villi have usually disappeared by the 
twenty-first day. This slackening of rate and sub- 
sequent decline of enzyme content could not be pre- 
vented either by filling the culture vessels with 95 per 
cent oxygen/5 per cent carbon dioxide, or by remov- 
_ ing waste carbon dioxide by means of a small quantity 
of 10 per cent potassium hydroxide placed in a centre 

well m the culture vessel. , . 

` Duodenal fragments from embryos of twelve, four- 

teen and seventeen days have also been raised in 

culture. All these respond to synthetic medium and 
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to hydrocortisone in much the same way -as the six- 
teen-day tissue, except that at the earlier stages the 
response to the hormone is somewhat delayed, as it 
is in vivo’. Eighteen-day tissue did not survive for 
more than twenty-four hours under the conditions 
employed. 

Although the duodenal fragments do not Increase 
in mass in the fluid cultures, it is evident from the 
patterns of phosphatase accumulation that they do 
utilize some of the substances of small molecular 
weight contained in the synthetic medium. Whether 
it is the amino-acuds that are utilized; or other 
materials, is not yet known. That some essential 
factors are still lacking, however, is shown by the 
failure of differentiation and phosphatase accumula- 
tion to be carried beyond the normal nineteen-day 
level. The missing factors are not found in fowl 
serum or ten-day embryo extract, for the previously 
mentioned cultures that were raised on plasma and 
extract showed the same nineteen-day arrest of 
phosphatase increase, and subsequent decline, as did 
those in synthetic medium. Possibly the very great 
differentiative charges that occur in the intact 
duodenum after nineteen days, but have not yet been 
duplicated in culture, reflect the synergistic action 
of other hormones with adrenocorticoids. 

This investigation was supported by grant G-3937 
of the National Institutes of Health, U.S. Public 
. Health Service. - 


FiorEnoz Moog 
Morton H. Keson 


Department of Zcology, 
Washington, Univarsity, 
St. Louis, Missouri, ` 
and 
Molteno Institate, 
Cambridge. . 
March 4. 
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Biol. Med., 73, 1 (19E0). ' 

2 Moog, F., J. Exp. Zool., 115, 109 (1950). 

‘Moog, F., and Bichardson, D, J. Exp. Zool. (m the press). 


Formation and Radiosensitivity 
of Myoglobin 


HAMOGLOBIN is leid down in the maturing erythro- 
poietic marrow cells. Exposure to, ionizing radiation 
depresses the formation of new erythropoietic marrow 
colls and may destroy any such cells already present. 
Anzmia resulting =<rom this interference mantfesis 
itself after the lapse of some days m a reduced 
erythrocyte count and reduced hemoglobm content 
of the circulation. It becomes visible after the lapse 
of a few hours through a reduced incorporation of 
administered radic-iron into the circulating red 
corpuscles?-3, l i 


To investigate if, in addition to interference with ` 


the milieu in whica the hæmoglobin is laid down, 
irradiation interferes with hemi formation per se, 


we have investigated the effect gf exposure to radia- | 


tion on the formaticn of such hemins ag, for example, 
cytochrome b of the liver, which are notseformed 
in connexion with mitgtic processes. Doses up to 
1,390 r. were ound not to reduce the incorporation 
of iron-59 into cytochrome b. We found‘, how- 


ever, that incorporation into Myoglobia of muscles 
: A 
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Table 1. EFFEOT OF Exposure TO 500 R. OF X-RAYS ON THE INCORPORATION OF IRON-59 INTO HÆMOGLOBIN AND MYOGLOBIN 
ü Time in hr. Specific activity | ý 
r Pip oie gm ee 
Between exposure | Between injection Hemoglobin Myoglobin ai 
and injection and termination of : Irradiated Dii Irradiated 
r life Control Irradiated Control @ Control Lradiated Control 
20 0- 42 18 
Guinea pigs 6 18 22 0-22 22 10 
28 0 28 18 7 
Rats 6 - 66 49-0 0-49 19°8 126 
6 k 86 49-3 0-49 18 4 10°7 
28 7 48 - 8-9 0-09 16-i 2°67 
23 46 51 0:05 15 0 1°62 
: 49 per cent of injected tron-59 incorporated im the course of 66 hr, into hæmoglobin 
extracted from eighty gumea pigs and thirty rats PIES: oe l "J 
injected with 1-5 ugm. of iron-59 of an activity of mainly in an amitotio way) of 32x4x46° 5,888 


l-4 pc. administered intraperitoneally as citrate was 
very markedly, and to a similar extent, depressed on 
incorporation into hemoglobin. 

Not only is the effect of irradiation on myoglobin 
formation very similar to that on hemoglobin forma- 
tion, but also it fully manifests itself only after a 
time interval of about a day, as does its effect on 
hemoglobin formation. It was observed by Hennessy 
and Huff! and others that maximal depression of 
incorporation of radio-iron into the red corpuscles 
is observed only about one day after exposure of 
rats to a dose of a few hundred rontgens. The follow- 
ing explanation 1s suggested for this time-lag of the 
radiation effect. , 

The laymg down of hemoglobin in erythropoietic 
cells takes place, as shown by Thorell®, more pro- 
nouncedly in the later phase of maturation of 
erythroblasts than in earlier ones. In autoradio- 
graphio studies on iron-59 turnover by erythroid 
cells in rat bone marrow, Austoni’ found the per- 
centage of labelled cells in anzemic rats 3 hr. after 
administration of iron-59 to be for pro-erythroblast 
cells 37, the corresponding figures for basophilic, 
polychromatic and orthochromatic erythroblasts being 
82, 94 and 90, and for the mature red cells 7. So 
long as viable normaloblasts with an incomplete 
hemoglobin content are present in the bone marrow, 
_the laying down of iron-59 into hemoglobin will go 
on, in the exposed organism. Only after these cells 
have left the bone marrow, which takes about a 
day, will the full effect of exposure to radiation 
manifest itself in much reduced meorporation 
figures of iron-59 into hemoglobin of the circula- 
tion. Mitosis and hemoglobin synthesis are not 
necessarily correlated, though, of course, blockage 
of mitosis and degeneration of cells will inevit- 
ably lead to failure of formation of further hemo- 
globm. | 

In Table 1 is seen the effect of exposure to 500 r. 
of X-rays on incorporation of iron-59 into myoglobin 
prepared according to Theorell and Akeson' and also 
- into hemoglobin. 

A mitotic figure of 3-found in the bone marrow 
of ‘the rat®, amounting to about 1 per cent of the 
body-weight, suffices to keep up the normal hemo- 
globin level, that is, to replace the erythrocytes 
which have termmated their life-cycle. As the 
, myoglobin content ¢f the rat® amounts to 1/32 only 


"of thas of it& hemoglobin content, its muscles are, 


46 per ent of body-weight ; and as we find by com- 
paring the specific activity of myoglobin and hamo- 
globin iron that the lifo-tifne of the myoglobin is about 
four times longer” than that of hemoglobin, a nuclear 
division figuge (angle nuclei are said to divide 


* 8 
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only of that observed. in the bone marrow should 
suffice to keep up the normal myoglobin level. 
Measurement of such a low nuclear division figure 
by the usual histological methods may encounter 
very great difficulties. Text-books of histology do 
not contain dny account of the building up of myo- 
globin. The above consideration strongly suggests 
that this compound is laid down in -the course of 
maturation of cells of the muscle tissue in a manner 
similar to that in which hemoglobin is laid down 
during the maturation of erythropoietic cells of the 
bone marrow. 

R. BonnicHsENn 

G. Hevusy 

A. Axzson 


Nobel Institute of Biochemistry, 
Institute of Organic Chemistry and Bioch®imistty, 
University of Stockholm. 

~ Feb. 15. 
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Modulating Action of the Thyroid on 
Cstrogen-induced Pituitary Tumours 
in Rats 


Tue capacity of cstrogen to induce tumours of 
the pituitary gland in the intact rat is well known, 
although the mechanism whereby these tumours are 
consistently produced remains unsolved. In the 
present investigation, it is shown that the thyroid 
gland, at least, plays an important part in modifying 
the incidence of hyperplasia and tumour formation 
of the pituitary gland induced by prolonged treatment 
with cestrogen. 

A total of 184 adult albino rats of the Wistar~ 
strain were used for the various experiments set out 
in Table 1. Cistrogen was made available to 173 of 
these rats in the form of single pellets of cestradiol 
benzoate, weighing 6-8 mgm. and implanted” sub- 
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cutaneously. Thiourea and thiouracil were fed at a’ 


0-5 per cent level in the stock ration’. To avoid 
acute pulmonary cedema known to occur after the 
inclusion of- 0-5 per cent thiourea in the diet, the 
drug was fed in graded amounts, starting at a level 
of 0-01 per cent and gradually increasing to 0-5 per 
cent. Thyroxin was injected subcutaneously three 
times a week in doses of 20 ugm. A group of thirteen 
rats, implanted with pellets of cestradiol benzoate, 
were fed half the amount of the stock ration consumed 
by ratg,als@ bearing a pellet of cestradiol benzoate. 
The rats on the reduced ration lost weight for the 
first month, and then maintained their weight until 
a few weeks before they died or were killed when 
moribund. 

Cistradiol benzoate promotes a steady enlargement 
of the pituitary gland in normal adult rats (Table 
1,4). The glands may become so large that the 
hypothalamus and related parts of the brain may 
be compressed. Although pituitary enlargement can 
be detected in some rats by the 50th day, the gland 
may have increased forty-fold in weight between the 
100th and 150th day. 

The administration of thyroxin accelerates the 
development of pituitary tumours and leads to 
premature death of the rats (Table 1, B). The pituit- 
ary glands exceeded 400 mgm. in weight in five of 
the group of nine rats treated with thyroxin and 
dying between the 150th and 200th day, whereas 
in the growp not receiving thyroxin only two 
pituitaries exceeded 400 mgm. at a corresponding 
stage of the experiment (Table 1, A). 

In striking contrast, the pituitary gland showed 
only mild hyperplasia in rats bearing an oestrogen 
pellet but fed thiourea or thicuracil (Table 1, C). 
The heaviest gland in this group of rats did not 
exceed 73 mgm. Although only two of the six thyroid- 
ectomized rats treated with cstrogen survived 
beyond the 100th day, there was sufficient evidence 
that thyroidectomy also prevented the enlargement 
of the pituitary gland (Table 1, D). Even partial 
thyroidectomy seemed to counteract the effect of 
cestrogen. 
~ Dietary restriction inhibited pituitary enlargement 
as effectively as did the feeding of antithyroid drugs 
(Table 1, Æ). , 

On fhe basis of these observations, it çan be con- 
cluded that depression of thyroid function, following 


either the administration of thiourea or thiouracil, 
or a reduction in fooc consumption, inhibits pituitary 
hyperplasia and tumour formation in mstrogen- 
treated rats, whereac thyroxin has the reverse effect. 
It is suggested that any set of circumstances which 
leads to a depression of metabolism will modify the 
action of cestrogen >n the pituitary gland. It is 
furthermore evident that a functionally active 
thyroid gland is indispensable for the development 
of pituitary tumours. 
JOSEPH GILLMAN 
CHRISTINE GILBERT 
Departments of Physiology and Anatomy and 
Joint Nutrition Research Unit of the 
Council for Scientific and Industrial Research, 
and the University of the Witwatersrand, 
Johannesburg. | 
Nev. 25. 
1 Gillman, J., Gilbert, C., and Spence, I., Cancer, 6, 404 (1953). 
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Effect of Potassium Ions on Brain Slices 


We have already analysed the ammonia formation 
systems in brain tissue as part of a study of the 
metabolic patterns of the excitatory state m the 
nervous system!. We have now extended our in- 
vestigation to the respiratory and energy-transfer 
systems. It is well known that both the respiration 
and lactate formation of brain slices are markedly 
mereased. by the addition of potassium chloride, and 
@ similar condition is also induced by electtical 
stimulation of brain slices’. 

Slices of guinea, pig cerebral cortex were used, and, . 
their oxygen uptake was measured in Krebs-Ringer’ 
solution containing 0-2 per cent glucose or other” 
substrate by the usual manometric technique at 
37°C. Lactate was determined chemically by the 
method of Barker and Summerson. s 

First we examined the role of sodium ions in the ` 
potassium effect. The extra oxygen uptake caused 
by potassium chloride was completely inhibited in 
solutions in which solium was reduced to les» than 
15 mM by choline. Lactate formation was iftreased 
significantly in sodicm-éreeg medium and was not 
changed furthef-by tha addition of potassium chloride. 
But the effect of 2-4 dinitrophenol (6 x 10-* M) on 
the respiration of brain slices was not imflaenced by, 
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Fig. 1. Sodium ton concentration and potassium- or dinitrophenol- 
effect when glucose (0-2 per cent) is the substrate. 


(4) Potassium effect: A, 16 mM sodium 


fons; O, no sodium 
fons. 


Right, aerobic lactate formation during 1 hr. incubation 
under conditions of no sodium ions. 
(B) Dinitrophenol effect : Mm, 16 mM sodium ions; A, no sodium 
ons 


sodium ion concentration, and in sodium-free medium 
it clearly increased the oxygen uptake. These rela- 
tionships were similarly observed with pyruvate 
(10 mM) as a substrate, though lactate formation 
was slight and not increased by potassium chloride 
or 2-4 dinitrophenol. i 

The observation of Kimura and Niwa? that only 
the extra oxygen uptake due to potassium chloride 
is completely inhibited by malonate was confirmed, 
and, when fumarate or oxalacetate was added further, 
the potassium effect was clearly observed in spite of 
the presence of malonate. 


; Table 1 ~ 


Oxygen uptake (uM/gm.fhbr.) 
Inhibitor present 
KCI 
added 


Substrate 
Inhibitor absent 

KCI 
added 


Control Control 


Pyruvate, 
1 mM 61 8 


Lactate, 5 mu — 
Glucose, 0-2 

per cent 52-1 
Glucose, 0°2 

per cent, plus 

oxalacetate, 

10 mM 


Citgate, 
10 mM 
Pyruvate, 

1mM 


Glucose, 
0-2 per cent 





Heald* reported that the increased oxidation of 
lactate in response to electrical impulses is not 
affected by malonate. But the increased oxidation 
of pyruvate or lactate by potassium chloride was 
also inhibited by@®malonate, when the substrate 
concentration was reduced to 5 mM in lactate and 
to 1 M@M in pyruvate. Moreover, fiuorocitrate, a 
potent inhibitor of citrig dehydrogenase, which was 
prepared enzymatically, inhibited only the increased 
respiration due to potassium chloride; sodium azide 
. (1 mM) mst had the game effect., 
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These findings make it likely that respiration 


¢ activated by potassium chloride is different in nature 


from normal respiration and that it involves the’ 
operation of the cıbrie acid_cycle. But the consump: . 
tion of glucose in the respiring medium by bmm: 
slices, which was determined chemically using the 
method of Nelson, wa8 strikingly inhibited by malon- 
ate, although changes in oxygen uptake and lactate 
formation were-not detected. In the potassium 
effect, glucose consumption was also inhibited by 
malonate and lactate formation was further increased. 
It shows that the endogenous- respiration: takes a 
chief part in the observed oxygen uptake when the 
citric acid cycle is blocked in brain slices, and that 
the citric acid cycle operates also in normal 
respiration. : í 
Table 2 
Lactate 
formation 


(umolejgm.) 


Oxygen 
uptake 
(umole/gm.) 


Glucose 
consumption 
(umole/gm.) 


Condition 
KOl 
(70 mA) 


Malonate 
(10 mM} 





Influence of malonate on the glucose consumption and lactate 
formation in presence and absence of potassium fon effect. Glucose, 
initially 2-8 mM; gas phase, alr. Duration, 80 min, 

Next we studied the content of phosphocreatine 
in brain slices in the presence of malonate. Inorganic 
phosphate was measured under the conditions of 
Lowry and Lopez’, phosphocreatine determined by 
the differential stability as described by Bailey and 
Marsh*. As the incubation medium, 0:05 M glycyl- 
glycine buffer Ringer solution was used, ., 


Table 3. CONTENT OF INORGANIO PHOSPHATE AND PHOSPHOCRBATIND 


~ Inorganic 
Medium KCI phosphorus 
pmolejgm. 


No glucose 


Glucose, 0-2 per cent 
Glucose, 0-2 per cent 
Glucose, 0-2 per cent 
plus malonate, 
9 mM 


+ 





In the presence of malonate, the amounts of 
phosphocreatine and inorganic phosphate in brain 
slices after 40 min. incubation were not altered 
significantly, and the sudden fall of phosphocreatine 
through addition of potassium chloride was similarly 
observed. ! 

From these results it is considered that potassium 
ions may affect two enzymatic points, one of which 
is the glycolytic system and the other the pyruvate 
oxidation system, probably the condensing enzyme. 
It is of interest that the level of phosphocreatine in 
brain slices still remains high in spite of the complete 
inhibition of the citric acid cycle Dy malonate. 

Yasuzo TSUKADA 
GENKIORIRO TAKAGARKI 
Department of Physiology, 
School of Medicine, 
Keio University, 
Tokyo. 
Nov. 26. 
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An Improved Technique for staining 
. Biood Films with Giemsa Stain 


Dura recent years, the thick-film method of 

ching for malaria and other blood parasites has 
largely displaced thin films, especially in what are 
called ‘field surveys’ where "hundreds and even 
thousands of blood films may have to be examined. 
The stain most used is Giemsa (1 c.c. of stain to 16 c.c. 
of distilled water). Films are stained by immersion 
for 20 min. m ‘the diluted stain without previous 
dehsmoglobinization. While this method gives 
reasonably good results, ıt has the disadvantage of 
deeply staining the envelopes of the erythrocytes 
which adhere to the slide,,even though they have 
lost their hæmoglobin. 

If normal saline (0-85 sodium chloride) which has 
been buffered to pH 7-4 is used instead of distilled 
water, and the films stamed for 30 min., staming is 
greatly improved. The background is clean because 
the envelopes of all uninfected cells have been re- 
moved. On the other hand, the parasitized cells 
remain, and in P., vivax infections Schutffner’s stippling 
is sharply stained and therefore makes species 
diagnosis easy. 

Giemsa, stain diluted with normal saline also 
improves the picture in thin films; it not only 
reduces the dense appearance of the normal cells but 
also improves the stippling and shows up the para- 
sites more strikingly. But it is especially for thick 
films that this improved technique is likely to be most 
helpful. 

Field’s technique gives a cleaner background than 
does Giemsa, diluted with distilled water; but by his 
technidffe Sach film has to be stained separately, 

whereas by the technique quoted above films can be 
stained in bulk with good results. 

The reason for the improvement may be that 
saline has the effect of dissolving out any globulin 
and that hemoglobin in this behaves like a globulin. 
For solution globulin requires salt solution, and is 
not soluble in plain water; so it seems possible that 
in the ordinary way with distilled water more globulin 

«and perhaps even some of the hemoglobin remains 
unremoved and so gives a darker staining effect. 


P. G. SAUTE 


r 


Medical Research Council 
Malaria Reference Laboratory, 
Horton Hospital, 
Epsom. 

Dec. 30. 
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Effect of Crystalloid Solutions prepared 
in Glass Bottles on Human Red Cells 


Varrous serological techniques employed im blood 
zrouping and alljed work involve the washing of 
mbuman red cells with isotonic solutions, often of 

saline or sodium citrate. 

When carrying out the anti-globulin test!, it is 
«necessary, after the test cells have been incubated 
‘with the serum which may contain a blood-group 
antibody, to wash them until they have been sep- 
arated from the serum and are freely suspended m 

saline. While this washing was being carried out, 
—‘he cells occasionally became spontaneously agglut- 
nated. This occurrence was observed irregularly, 
and the strength of the non-specific agglutination, 
«vas variable. On one occasion, for exampk, the first 
washing with an isotonic salme solution produced 
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e 20 agglutination ; “but subsequent washing produced 


& very strong and marked agglutination of the red 
cells. On most other occasions minor agglutination 
occurred. In the later stages of the test, the washed 
red cells are mixed with the diluted antiglobulin re- 
agent upon a microscope slide and stirred with either 
another glass slide or a glass tube ; weak false positive 
results occurred from time to time. Sometimes, 
when the antiglobulin reagent was being titrated 


„on a tile and stirricrg of the test cells and diluted 


reagent was carried out with a small test tube or the 
tip of a microscope slide, it was observed that weak 
positive results were obtained in the higher dilutions 
and in the control test. 

Recent techniques have enabled red cells to be 
frozen solid, and the method of Chaplin and Mollison? 
has been used for enebling test cells, and particularly 
those of rare blood groups, to be stored so that they 
can be used whenever required in the laboratory. 
In order to bring tkese cells from their suspension 
in glycerol into a saline solution, they may be treated 
by washing in successive concentrations of trisodium 
citrate solution. It was noticed from time to time 
that non-specific agglutination occurred during the 
washing of these cells with citrate solutions. 

The common. factor in all these observations was 
that agglutination of washed cells occurred only in 
the absence of serum. or when its concentration was 
very low; trisodium citrate solutions were par- 
ticularly troublesome. 

Extensive investigetions were carried out in order 
to determine the carse of the phenomenon, and it 
was concluded that the presence of glass was an 
essential feature. If trisodium citrate solutions are 
autoclaved in glass ccntainers and afterwards frozen, 
æ solution showing strong agglutination of washed 
erythrocytes is frequently obtained. If the solu- 
tion is’ autoclaved in containers.of various different 
glasses, the strength of-the effect varies. If the 
solutions are autoclavad in plastic bags, no agglutin- 
ation of the washed zells is observed. Similarly, if 
the solutions are sterilized by Seitz filtration there is 
no red-cell agglutinat-on. 

A similar agglutination of washed erythrocytes can 


be brought about by placing the washed cell sus-. 


pension on a microseope slide, stirring vigorously 
with a glass rod or the corner of another slide and 
rocking gently, This phenomenon is also inhibited 
by serum, but is nos always completely inhibited 
by the low concentration of serum in a dilute anti- 
globulin reagent. This phenomenon seems to be 
related to the abrasiv= action of the two glass sur- 
faces on stirring, and it can be avoided by stirring 
with a soft plastic rod. This effect is a not infrequent 
cause of difficulties in the last stage of the anti- 
globulin test. 


It seemed to us, from these experiments, that i . 
glass {or some component of glass) was responsible, 


for these phenomena, and following consultations 
with various chemists and physicists. (particularly 
Mr. D. C. Henry, of the University of Manchester) 
a solution of colloidal silica was prepared. 

It was found that & very dilute solution of silica 
sol would cause an intense aggregation of normal 
red cells suspended ix saline, but aggregation, was 
absent xf the red cels were suspended in perum., 
Activity was still present at very low concentration 
of silica, for example, of*thé order of one part per 
millitn. Only certain preparations- of silica. sol 
showed the phenomenon, and the factags , involved, 
in this are being investigated efurther.. 
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The amount of protein that was required to prevent 


the agglutination of the cells depended upon the sol ° 


that was used. If a very strong one was employed, 
human serum diluted 1:4 would not prevent the 
agglutination of washed red cells. 

- Since it appears that silica, (presumably in colloidal 
solution) can be derived from glass by treatment 
with water, particularly at a high temperature or at 
alkaline pH, it seemed that a silica sol might be 
formed under the conditions previously described, 
and it was concluded that false positive results might 
be caused in the antiglobulin test and in other sero- 
logical techniques by the presence of silica sol in the 
erystalloid solutions that had been prepared for these 
tests. The physical aspect of this phenomenon is 
complicated and rt is not proposed to discuss it here. 

From a practical point of view, therefore, crystalloid 
solutions which are to be used for the washing of red 
cells should not be prepared by autoclaving ın glass 
bottles, nor should they be frozen in glass bottles ; 
but if they have to be heated they should be heated 
in plastic bags, or stemlization achieved by Seitz 
filtration ; alternatively, solutions may be made up 
freshly without sterilization or freezing. The ease 
with which citrate solutions become infected makes 
1t desirable, however, that they should be sterilized 
by some means; and we, ourselves, use Seitz filtra- 
tion, making up small quantities which are used only 
once, 

F. STRATTON 
P. H. RENTON 


National Blood Transfusion Service, 
Roby Street, 
Manchester 1. ; 
3 Bo a R. A.. Mourant, A. E, and Race, R. R., Lancet, ii, 16 


2 Chaplin, jun., H., and Mollison, P. L., Lancet, i, 215 (1953). 


The N-Terminal Amino-Acid of Rabbit 
Gamma-Globulin and Antibody 


PORTER! found that both the anti-ovalbumin 
antibody and the non-specific y-globulin of rabbit 
serum contained the same single N-terminal amino- 
acid, namely, alanine. Hughes and Sinex? consider 
this “amazing”; and seeing that the serum com- 
ponent called y-globulin is a family of proteins that 
includes diverse antibodies and possibly protein with 
other functions, and has been shown to be hetero- 
geneous by various physico-chemical criteria, this 
result is certainly not inevitable. 

The N-terminal amino-acid of another rabbit 
antsody—that against bovine serum albumin—has 
now been determined together with the end-group 
of ‘inert’ rabbit y-globulin. The method used was 
the fluorodinitrobenzene method of Sanger? with 
paper chromatography (phthalate tert.-amyl alcohol) 
for identification of the dinitrophenyl amino-acids. 

-The specific precipitate was found to possess one 
N-tewninal alanine per molecule of 156,000. Aspartic 
acid, corresponding to one residue per molecule of 
the bovine serum albumin (mol. weight 69,000) in 
the precipitate, wag also recovered. The non-specific 
y-globulin yfelded $o] mol. of alanine/molecule of 
156,004 molecular weight ; aspartic acid (correspond- 
ing to 0-2/mol.) was also found. Even though no 
serum albumin could te Yetected jn the original 
y-globulin preparation by paper electrophoresis, ‘it is 
possible thag this aspartic acid came from contamina- 
tion with rabbit serum albumin, in quantities too 
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Table 1 








Val, 





Ala. 





y-Globulin 


Human IT— 











1, 2 (ref, 5) 1-06/182; 010 
Human [I— 

(ref. 5) 1-01}1-08) 017 
Human IT 

(ref. 4) 10 | 10 (0-1-0 2 
Human mye- 


loma (ref. 4} 
Bovine (ref. 5) 
Horse (ref. 5) 
Rabbit non- 

specific 


Rabbit, antl- 
Ea (ref. 1) 

Rabbit, anti- 
bovine serum 

albumin 







1 O (ref. 1) 
091 






10 








10 





small to be detected by electrophoresis, that is, less 
than 5 per cent. Less than 5 per cent of serum 
albumin in the y-globulin preparation would suffice 
to account for the aspartic acid found. 

These findings confirm Porters. The y-globulins 
of all other species investigated so far, differ from 
that of the rabbit in having more than one terminal 
amino-acid per molecule and appearing to be more 
heterogeneous, in that different fractions of the same 
y-globulin have different end-groups. In addition to 
the species listed in Table 1, Porter’ found that 
pig y-globulin contams six free -amino groups. 
Smuth’ reports an increase of N-terminal valine in 
the ‘immune globulins’ of cattle; these immune 
globulins, however, are merely fractions containing 
unknown amounts of antibody, whereas the specific 
precipitates used by Porter and myself gr ggtibody 
end-group determination were 90 per cent antibody. 

Since antibodies against two different antigens and 
‘non-specific’ y-globulins (which may include a 
variety of antibodies) have the same single terminal 
amino-acid (in the rabbit), it is improbable that this 
part of the molecule is involved in either of the 
specific combming groups of the antibody molecule. 

I wish to thank Dr. F. Sanger for his help and 
advice, and for letting me use the facilities of his 
laboratory. 

~ Eva 5. ORLANS 
Department of Pathology, 
University of Cambridge. 
Des. 23. 
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Cup-plate Assay of Serum °Fibrinolysin 


iy recent years, attention has been given to the 
quantitative estimation of serum fibrinolysin. Study 
of the plate test of Permin! indicated that some 
modification of this method was necessary to estimate 
numerous unknown enzyme samples. The cup- 
plate assay method described by Dingle, Reid and 
Solomons? seemed suitable,.since it was designed to 
estimate large numbers of samples over a wide range» 
of enzyme concentrations. We have found that a 
combination of the principles of these two methods 
is applicable to the measurement of serum fébrino- 
lysis. 
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A 0-5 per cent solution of fibrinogen in sodium barb- 
itone— hydrochloric acid buffer pH 8-0 was prepared ® 
and kept in a water-bath at 43°. A 4-0 per cent solu- 
Tr of agar in buffer was prepared and cooled to 53°. 

f al quantities of these two solutions were mixed 
with gentle stirring and powed quickly on to an 
accurately levelled glass sheet, which was bounded 
by 2 sealed frame of requisite dimensions. The total 
volume used was that required to give a final plate 
depth of 3-25-3;5 mm. After the gel had set, bufferéd 
thrombin (Maw) was applied evenly to the gel surface 
(one 10 ml. thrombin ampoule for a plate area of 
1,000 sq. om.). The plate was then incubated in a 
humid atmosphere at 37° for two hours, the gel 
becoming opalescent due to the precipitation of the 
fibrin in a finely divided form. Excess thrombin 
was removed, the requisite number of cups were cut 
with a cork borer of 8 mm. diameter, and filled with 
0-1 ml. of enzyme solution. An assay design similar 
to that of the antibiotic cup—plete assays was used. 
. Most of the findings of Brownlee eż al. were relevant. 

The plate was incubated for 18 hr. and measure- 
ment was carried out by projecting the lysed zones 
on to & ground-glass screen. The zone was read by 
taking the mean of two diameters ; with a magnifica- 
tion of 5, the usual range of diameters was 60-100 
mm., and the variation between a number of zones 
of identical enzyme concentration was 2 mm. We 
have found that with a substrate concentration of 
0:25 per cent there is a linear relationship between 
the logarithm of enzyme concentration and the square 
of the zone radius over a wide range of enzyme 
concentrations (Fig. 1). 

A saiua barbitone—hydrochloric acid buffer was 
used, since it gave good pH ‘stability during a prolonged 
period of enzymatic hydrolysis. The pH optimum 
curve under these conditions shows a sharp peak at 
pH 8-0 with 50 per cent loss in activity at pH 9:0 
and 90 per cent loss at pH 6:5. 

Estimation of serum antifibrmolysin was carried 
out by prior incubation, for 2 hr. at 37°, of various 
serum dilutions with a standard enzyme preparation. 
The resulting activity was expressed as a percentage 
of the control, and was inversely proportional to the 
logarithm of the serum concentration between final 
serum concentrations of 1/3-5 and 1/35. 
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Figi. Relationship between the square of the zde radius and 
the loganthm of the enzyme concentration 
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The main advantage of this method is that it is 
possible to meastre numerous enzyme samples 
under identical conditions. Care must be taken in” 
the choice of commercial fibrinogen preparations, as 
some batches have an appreciable amount of pro- 
fibrinolysin adsorbed. Although this does not affect 
the area lysed by an enzyme preparation, it causes a 
loss of contrast at the zone edge and consequent 
difficulty m reading. 

We wish to thank Dr. G. D. Kersley for his advice 
and encouragement, 

J. T. M. DINGLE 

i D. P. Paon THOMAS , 
Rheumatism Research Unit of the 
South West and Oxford Regions, 

Central Laboratory, 
Manor Hosoital, 
Bath. 
Dec. 2C. 

1 Permin, P. M., Nature, 130, 571 (1947). “Fibrmolytiske Enzymer”, 

thesis, Copenhagen (1949); Acta Physiol. Scand., 20, 388 (1950). 
* Reid, W. W., Nature, 165, 569 (1950). Dingle, J. T., Reid, W. Wa 

and Solomons, Q. L., J. Sci. Food and Agric., 3, 149 (1953). 
* Brownlee, K. A., et al, J. Gen. Microbiol., 2, 40 (1948). 
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Colour Reagent jor Paper Chromatography 
of Steroids 


For the paper chromatography of steroids several 
colour reagents are used, such as 2,4-dinitrophenyl- 
hydrazine, Zimmermann’s reagent, phosphomolybdic 
acid, antimony trichcoride, etc. Ther common defect 
is that the reagent gives some colour with the paper 
itself, and so the ccntrast between spot and paper 
is too small. We havə found that acid aniline phthal- 
ate in alcoholic solution—the reagent Partridge used. 
for tracing sugars'—is suitable for the indication 
of steroids as well. On the white background the 
steroids show as yellow, orange or brown spots. 

The sensitivity of the reaction is increased about 
ten times when p-phenylendiamine is substituted for 
aniline. 2-3 ugm. of steroid gives good, easily distin- 
guishable spots. The reagent is, as shown in Table 
l, rather selective. Only steroids contaming the 
A4-8-keto-group m the A ring show any colour 
reaction. 


Table 1 
Reichstein’s compound ‘S’ 
Progesterone 
6,11-Dyhydroxyprogesteron2 
lla-Hydroxyprogesterone 
Pregnane-3,20-dione 
Allopregnane-3,20-dione 
Pregnane-8a-ol-20-one 
Allopregnane-3£-ol-20-one 
Testosterone : 
A4-Androstene-3,20-dione 
5-Dehydroandrosterone acetate 
Progesterone-20-cyanhydrins 
A5-Pregnene-3-ol-20-one 
A5,16-Pregnadiene-3-ol-20-—me 
A4,16-Diene-8,20-dione 


reddish-brown 


Orange. 
reddish-brown 


brown 


yellow 
orange 
A4,22-Ergostadiene-3-one brown 
A22-Coproergostene-3-one 
22,,23-Dibromergost-8-ene-1_-one-3-acetate 
Al,4-Adrostadiene-3,20-dion 


FEL bEe ELE IEEL II EHHH 


yellow 


. The colour reaction can be carried out with oxalic 
acid in place of phthaic acid, or with œ- or B-naphthyl- 
amine in place of anl-ine. © ° 

Use of the new reagent led us to the intetesting 
observation that chloroform solutions of progesterone 
and 1le-hydroxyprogesterone gave after some weeks 
of standing a much stronger colour reaction than 
fresh solutions. In such solutions a new compound 
was formed—perhaps by oxigation—wfiich could be 

L A 


+ a 
d 
+ 


730 , 


shown by paper chromatography (in a propylene 
glycol—toluene system) as a very slowly moving spot. 
° A. BODÅNSZKY 
J. KOLLONITSOH 
Research Institute of the 
Pharmaceutical Industry, 
Budapest. Oct. 11. 

t Nature, 164, 448 (1949). 


Detection of lodine-containing Compounds 
on Paper Chromatograms 


.Bowden, Maclagan and Wilkinson have described? 
the use of the ceric sulphate ~ arsenious acid reaction 
for the detection of micro-quantities of iodine- 
containing compounds on paper ‘chromatograms. A 
difficulty encountered in this laboratory was the 
fading of the background colour due to the presence 
of traces of iodine in the atmosphere. This can be 
prevented by spraying the chromatograms, imme- 
diately on completion of the catalytic reaction, with 
a l per cent solution of o-phenylenediamine in acetone 
and drying in air. The stable chocolate-coloured 
background formed by reaction of excess ceric 
sulphate with the amine gives a greatly increased 
contrast with the white spots, and the life of the chrom- 
atogram is limited only by the decomposition of the 
cellulose by the acid present in the original reagent. 

K. FLETCHER 
P. G. STANLEY 
Department of Clinical Research, 
University College Hospital Medical School, 
London, W.C.1. March 1. 


1 Bowden, C. H , Maclagan, N. F., and Wilkinson, J. H., Biochem. J., 
59, 98 (1955). 


The System Niobium-Silicon and the 
Effect of Carbon on the Structures of 
Certain Silicides 


THE phase diagram of the niobium-silicon system 
has been established by melting-point determinations, 
X-ray examination and metallography, and is shown 
in Fig. 1. Alloys weré prepared in the form of beads 
weighing 1-2 gm. by melting the constituents 
together in an argon arc-furnace!: the metals used 
were ‘Matthey’ standards and the silicon was 
Johnson, Matthey and Co.’s ‘Hyperpure’. Melting- 
point measurements were made in the furnace by a 
technique described earher?. of 

Three intermediate phases, Nb,Si, Nb,Si, and 
Nbs, ,are present in the system. That of com- 
position Nb,Si is formed peritectically at about 
1,950° C. from Nb,Si, and the melt. From metallo- 
graphic and X-ray examinations, it is evident that 
this compound is isomorphous with Ta,51 and Zr,Si, 
but the DO,, structure of the Ta,Si phase reported 
‘by Kieffer, Benesowsky, Nowotny and Schachner? has 
not been detected in alloys arc-melted from com- 
ponents of high purity. The phase Nb,Si,; melts 
congryently at 2,480° C., and exists in two modifica- 
tions, ‘«-Nb,;Si,’ stable at low temperatures, and 
‘8-Nb,Si,’ the high-temperature phase. The «~$ trans- 
formation lies between 1,900° and 2,100°C. Phases 

e with structuses corfesponding to «- and §-Nb,Si, 
have Been found in systems of silicon with the neigh- 
bouring transition metals of Groups IV, V and VI. 
Powder photographs of aft-melted specimens of 
V,Siz, CrsSiz, Mo,Si, and W,S8:, suggest that these 
compounds are isomorphous with the ß-form of 
Nbi ` and “that arc-melted Ta,Si, is isomorphous 

“a 
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Fig. 1. Niobium —silicon system. e, Observed melting points 
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with the «-form. In an investigation of alloys pre- 
pared by hot-pressing in graphite moulds, Sch@®hner, 
Cerwenka and Nowotny* determined the structures 
of several silicides of the composition M,Si,. They 
reported that V,Si;, Mo,Si,; and Nb,81, had the D8, 
structure, but this structure was not found in the 
arc-melted silicides used in the present work. Carbor 
is a very probable contaminant in hot-pressed samples 
and to determine whether carbon contamimatior 
accounts for the discrepancy in results, the M,Si 
silicides were re-melted ın the are furnace with 1-2 wt 
per cent of coconut charcoal. In all cases the additior 
of carbon caused the formation of D8, structures, 

The melting point of NbSi, has been determinec 
as 1,930° C., and a eutectic is formed between thi 
compound and Nb,Si, at 1,850°C. and 58 atomii 
per cent silicon. At the niobium end of the diagram 
silicon lowers the liquidus to about 1,880°°C., the 
eutectic temperature between Nb,Si and niobium 
The terminal solubilities of silicon in ngobium anc 
niobium in silicon have not been investigated. Ax 
appreciable solubility of silicon in niobium is prob 
able, a lattice expansion of 3-299,-3:308, kX. bein; 
observed in powder compacts sintered at 1,300° C. 

I thank Dr. G. A. Geach for suggesting thi 
investigation, and for his continuetl interest in it 
and also Dr. T. E. Allibone, director of the Associate 
Electrical Industries Research Laboratory, for per 
mission to publish this communication. 

A. G. Kyapron 
Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aldermaston Court, 

Aldermaston, Berkshire. Dec. 8. o 
1 Geach, G. A., and Summers-Smuth, J. D., Metallurgia, 42, 153 (1950 
2 Geach, G A., and Summers-Smith, J. D,, J. Inst. Met., 80, 143 (1951 
3 Kieffer, R., Benesowsky, F., Nowotny, H., and Schachner, H 

Z. Metall., §4, 242 (1953). 
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e, stable at high temperatures, can be retained 
uenching. When re- -heated to temperatures 
v 500° C., the alloys may“first become hard and 
< This has been associated with the precipita- 
an interniediate phase termed w 1. 
ry ystal X-ray work has been carried out on 
16 per cent vanadium alloy to determine 
jure associated with the hard and brittle 
Ration. Samples of 0-014 in. thick sheet were 
sted in vacuum for 2 hr. at 1,250° C. to produce 
stals up to 5 mm. in diameter. The specimens 
€ rwards re-heated for 30 min. at 900° C. in 
ad. quenched in water. Some crystals were 
min. at 460° C. in molten tin, a treatment 
high hardness and brittleness. Suitable 
thinned to 0-005 in. by solution in acid 
ted with [100]8 vertical. Oscillation and 
- erystal photographs were obtained using 
um Ka radiation. 
he quenched and aged crystals showed 
in addition.to those from 8-titanium. The 
diffractions (presumably due to w-pre- 
‘were elongated and joined by diffuse 
he photographs of the quenched crystals. 
diffractions from the aged crystals were 
hat the particles of precipitate would be 
300 A. in all directions. The additional 
urred on layer lines, Fig. 1, and could 
na cubic lattice with axes parallel to those 
ginal §-titanium, but three times as large. 
adices were simplified by transforming to a 
al cell with de = 4-60 A. and cm = 2-82 A., 
and oriented so that (0001]o/ [111] and (1120)e0// 
1T0)B ;. consequently, there are four ern orient- 
ons of w in a given 8-crystal. 
agreement between calculated and observed 
- was obtained with the atom positions 
$ and § } 4. 
lation between the structure of B-titanium 
ed «-structure is most easily revealed 
jane projection (see Fig. 2). Every 
i third plane of 8 amalgamates into one 
he structure. 
ts from the quenched crystals were 
-110> p directions, showing lack of 
























































t vanadium 
denum Ka. 


scillation film from titanium - 16 per 
ed 5 min, at 460°C. [001]8 vertical; mol 
Arrens indicate deen layer lines . 


_ Rayson, of the Metallurgy Department of the Estal 


any titanium alloys the body-centred cubic a 
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periodicity in the <1120>% directions. The o-pre 
cipitate may be in the form of platelets “parallel to- 
{1120o and {110}8 planes; but the hypothesis needs i 
further testing. $ 

Full details will be published elsewhere, wek e 
forms part of the research programme of the s Royal | 
Aircraft Establishment, and acknowledgment is 
made of the help of Mr. H. Brooks and Dr. H..\ 

















lishment, and ‘of permission to publish granted b 7 
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Fulmer Research Institute, 
Stoke Poges, Ducks, 
Dec, 23. 


' Frost, P. D., Parris, W. M., Hirsch, L. L, ~ 
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Equilibrium of Hydrogen-Bond Formation 
in the Excited State 7 


In the course of studies on the influence of the — 
addition of a proton acceptor upon the fluorescence = 
of aromatic compounds, which are proton donors, 
we have found evidence that the excited molecules — 
in many cases have a greater tendency to for 
hydrogen bonds and that a new equilibrium is reache 
during the life-time of the excited state. Taking — 
B-naphthol as the fluorescent substance (proton 
donor), for example, we have examined the effects — 
of the addition of several proton acceptors such as 
dioxane, methyl, ethyl and n-butyl acetate, ethyl 
chloracetate and others upon the fluoreseence and. — 
absorption spectra aad upon the intensity of fluor- _ 
escence of §-naphthcl dissolved in n-hexane. = 

In the case of ethyl chloracetate, a remarkable oe 
quenching of fluorescence was observed; but all the — 
other substances citec. cause the intensity to increase — 
somewhat. Some examples showing- the relative: 
intensities, f/f), plotted against the concentrations of | 
proton acceptors are shown in Fig. 1. Some changes _ 
of the absorption and filuoresdnce spectra char- 
acteristic of hydrogen-bond formation &re, of f oburse, 
observed in all cases*. ae 

The fluorescence «nde absorption of B-naphthyl — 
methyl ether In n-hexane are not affected by the — 
above substances, whereas carbon tetrachloride — 
quenches the fluoreseence of, both eos gad g 

wo s: 























RE tars O a 107 1-0 
Concentration of acceptors (mole/1.) on log scale 
ee Big. I “Concentration effect of proton acceptors on the relative 


i fluorescence intensity of @-naphthol in n-hexane (5 x 10-‘ mole/1.) : 
c0) Þutylacetate-;. {2} methylacetate ; (3) ethyl-chloracetate 
























ude. These observations show that the changes 
nentioned above of intensity of fluorescence are due 
hydrogen-bond formation. 

the: equilibrium of hydrogen-bond formation in 
nd-state is not perturbed during excitation, 
one may set up the following scheme for the 
joens. of fluorescence : 





Rate or equilibrium 
K=k,/k,=[DA]j({D][A}) 


| D+hy,-+D* fee ab- Iaps!D])/(LD]+[DA]) 
DA +hvg->DA* | sorption Iaps{DA}/([D}]+[DA]) 


D* 2D+hy _ | emission k[D*] 
DA*~»DA -+ +hvy ) of light ky[DA*} 


ay quench- kgf D*] 
_ ¢ ingpro- ky'[DA*] 
`} cess 


and | A ar are respectively B-naphthol and a 
, and the other notations have the 


thi ) bose of this scheme the following relation 
asily be derived if one assumes, as in practice, 
the extinctions of the wave-length of excitation 
and AD Bata equal ; 
= oe La ltak] (1) 
s oi . 1+ KA] 
fo is ‘the intensity of fluorescence of the pure 
E naphthol solution, f is that of the system containing 
-a certain proton acceptor, and g is the ratio of the 
quantum yields of fluorescence in the two cases. 

If, on the other hand, a new and different equili- 

-prium state for hydrogen- bond formation is realized 
during the life-time of the excited molecule, then a 
relation similar to (1) still holds, but in this case K 
is related to the excited molecule. Hence in this 





Table 1 
(in Keal./mol.) 
AF, AFG AF Ar... 
« 16; — 1-50 — 0l 
acetate — 2-8, — 1-80 — 1-0, 
ate. — 24, — 1-82 — 0-6, 
ee a: ear. APRAN, 
Zs : — 20, ~L — 0-39 
Eid chlor- 
Ea  agotate® | . a Pss — 1-29 — 0-5, 


“tions very exactly. The K-values obtained fro 
~~. however, are different from those of K@ obtained from 
_ the absorption spectra by the method of Rosenblatt?, 


aphth: eet ether in the same order of mag- | 


.of a Leyden Battery’}, describes the repetition of . 


the wire”. This is tantamount to saying the curr 


taken place. 





= acai (1) agrees with iho experimental obse 

















The free energy of hydrogen-tond formation. ss 
calculated from log K@ and log KU are tabulated. 
Table 1. Probable errors would be less than + 0-0 
Thus, in all cases |AF()| is greater than’ | AFG 
and we may conclude that the equilibrium shifts 
toward hydrogen-bond formation to some extent 
during the life-time of the excited molecule. 

Nogoru MATÀGA. - 
' Yozo KABE 3 
| Masao KOIZUMI 

































Polytechnic Institute, 
Osaka City University, 
Osaka. Nov. 17. 
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An Early Electric Valve - 


ALTHOUGH the Edison effect was diaaoversd some 
twenty years before the thermionic valve was: 
patented, it is perhaps not generally known that the 
rectification of a current by an electric valve had 
taken place as early as 1863. ane 

P. Riess, in a paper entitled “On the Electrificatio 
of the Magnetic Needle by the Secondas»-@arren 


some experiments carried out originally by M. Gaud 
in which “an apparatus called the electric valve 
was used. The valve consisted of a glass eylin 
inside which were a brass disk 25 mm. in diameter 
and a separate platinum wire. The distance betwee 

the disk and the point of the wire was about 2 mm. 
When the cylinder was evacuated, a current was found 
to pass through it from the plate to the wire if the 
pressure was “not less than 2 lines or greater than 
5 inches of mercury”. From his experiments Rie 
formulated the rule: “By means of the electric 
valve, and in any position, the secondary current | 
the Leyden jar deflects the magnetic needle in tł 
direction of a current proceeding from the dis 


passes in one direction only, or that rectifica 40 


Physical Laboratory, 
University, = 
Southampton. 


* Riess, P. Phil. Mag., 27, 313 (1364); 2 enan, et Akad. 
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Relation of Radon to Nonactive Air- 
Contamination 


Anderson, Mayneord and Turner! have dineoted os 
attention to the variation of atmospheric radon 
content. It may be of interest to note that similar 
observations were made here during the four months, 
November—February, 1953-54. Samples were co 
lected daily from air drawn through four-inch filter 
paper TFA-41. The activity of the papers was 
determinedgby inserting them directly into an ipniza- 
tion cham her M a > vibrating-reed : type am eS 


















































ission with a mica window counter. 
ation of the activity as radon products 
tained by tracing the decay through periods 
‘than two hours, and indicated that the 
‘ity of activity was of this origin, although a tail 
of longer life, probably thoron, could 
traced. No attempt was made to identify 
of. dyst collected; but its density was 
oy comparing the light transmitted to that 
n filter paper by a photoeleetric densitometer. 
i variations in radon over this period were 
| derab Jess (under a 20 to I maximum) than 
i ‘quoted by Anderson ez al, the correlation 
present was strikingly evident. The 
spondence with visibility was observed but less 
menable to exact quantitative check. 
bservations were taken in Morgantown, 
ia, where coal is a common domestic and 
_ “Observations with improved 
us are now in progress. 








C. D. THOMAS 

M. K. Garner 

T. W. BALL 
artme t of Piris; 
Vest Virginia University, 
organtown. Nov. 24. 


of Diurnal Rhythms of Activity 
in Periplaneta americana L. 


us communication?! it has been shown 
Bey tion carried in either the blood or tissues 
is involved in the production of a diurnal rhythm 
£ activity in Periplaneta americana L. 

as now been found that the sub-cesophageal 


of activity. The normal diurnal rhythm, 
of a burst of activity in the first hours of 
wed by a decrease in activity and 
ow. level of activity in the light, is 
he removal of the head of a cockroach. 
of sub-cesophageal ganglia into headless 
es is found to be followed, in constant light 
8S, by. an activity rhythm closely similar 
the donor cockroach. The presence of 

cells in the sub-cesophageal ganglion 





£ sonable to suppose. that they are concerned 
a y the -above effect. 

Further experiments suggest that the ocelli are the 
sensory receptors acting as overall timekeepers or 
_ governors for the rhythm. Cutting the ocellar nerves, 
_ or destroying or covering the ocelli, results in a 
@ gradual loss of the normal rhythm, and in the 
_ production of a new active phase during the light 
period. There is a higher activity during this pbase 
shown in the light period by beheaded and 
ted cockroaches ; the increase is probably the 
of stimulation of the compound eyes, since it 
ninated if these are blackened. 

a period in constant darkness, cockroaches 
-ocellar nerves will not take up a rhythm 
ty under new light conditions, provided that 
pound eyes are covered. If the eyes are 
then the cockroach is active in the light period 
no carry-over of the ie constant 
Tti is P thorgtorg not showing a tue diurnal 

























| | oo ahea impies an ability to carry ove 
ined by the: more laborious coten tang s. 


can in certain conditions evoke a diurnal ` 


onstrated by Bebarrer?, and it would — 








old rhythm under uniform environmental conditi 
rather than a simple reaction to immediate environ 
mental effects. Covering the compound eyes alone. 
and leaving the ocelli normal does not affect the 
paa ag - 
Implanting a su»-csophageal ganglion from a ` 
cockroach which has a normal rhythm into an intact: 
cockroach which has been kept in constant darkness — 
or light and has lost its rhythm causes the implanted — 
cockroach to take ap a normal rhythm. On the | 
other hand, implansing a sub-cesophageal ganglion | 
into an intact cockroach having the same rhythm- 
as the donor does not cause any change in rhythm : 
but is followed by a depression in the level of activity 
in the dark period. ee 
janes E. HARKER e 
Sub-department of Entomology, _ = 
Department of Zoology, eas 
University of Cambridge. 
t Harker, J. E., Nature, 173, 689 (1954). 
* Scharrer, B., J. Comp. Neurol, 74, 93 (1941). 








Digestion and the Production 
of Sulphuric Acid by Mollusca 


WHILE investigating the food of aquatic Mollu 
in Uganda, it was observed that cellulose in the 
contents was being digested. Caelatura hauttecoeurt 
ruellani (Bgt.), a bivalve, was selected for detailed ` 
study and also Melanoides tuberculata tuberculata 
(Mull.), a snail, which belongs to the Prosobranchia, ~ 
some members of which possess a crystalline style’, _ 

Preliminary experrnents showed that cellulase eon- 
tained in the crystalline styles of both Caelatu ae 
and Melanoides was more active at. pH 5-5 than ati 
pH 7-0, and that the- saan canal in both ; species a 
had an acid reaction. 5 

Style material, obtained from several. specimens of | 
Caelatura, was dissolved in a citrie-phosphate buffer ` 
solution at pH 5-5 and its effect observed on a 
uniform suspension of precipitated cellulose**. 
Aliquot portions of the cellulose suspension and style — 
solution were dispensed into duplicated series of small 
test-tubes and incubated at 24° C. for 36 hr. At the - 
end of this period, the amount of cellulose remaining - 
was determined by turbidity methods, and any soluble 
sugars produced were estimated by means of alkalin. 
picrie acid. The resul:s showed a reduction of cellulo: 
and a rise in sugar centent in those tubes containing : 
style material. Simäar results were obtained uae i 
style material from sfelanoides. E 

A small amount of a commercial preparation con: 
taining penicillin and streptomycin was added tô one ` 
set of tubes; this did not prevent hydrolysis of the 
substrate. Another set of tubes was boiled and imme- 
diately cooled. No cellulase activity was observed 
after this treatment. Ft seems, therefore, that the cellu... 
lase enzymes presert in the styles of these two 
molluses are similar to those found in the oyster 5 
and mussel?, n 

Experiments were carried out to TRR whether ` 
style solution was astive against the cell walls of- 
algae. Phytoplankton from Lake Victpria and two « 
species of filamentous alga were used as a sovrce of | 
cellulose in experimer:ts similar to the above®Break- - 
down of the cell wails ef many of the Green and ` 
Blug-Green Arae present was observed. It se 
that these molluses are able to utilize sources of f 
largely unexploited by other groupse of aquatic 

















































undamage 








A. ‘shorts sabes “of gut, inelading the ao ains 
“style, was taken from several specimens of Melanoides, 
- macerated in a drop of distilled water and centri- 
fuged. The supernatant solution was then analysed 

-in order to determine the nature of the acid secreted. 
The chloride content did not prove high enough for 
- éstimation, but sulphate was present in a concentra- 
tion. of approximately 3-0 gm. per litre. This is of 
_ particular interest as sulphates in the waters and 
Z soils around Lake Victoria are present only in very 

mounts and are frequently undetectable by 
emical methods. Similar results were 
vined using material from Caelatura. 
_ direct. estimation was made of the inorganic 
tes liberated into a small volume of water by 
is species of snails. In one experiment with 
anoules, for example, 0-05 mgm. sulphate was 
ced per snail in 12 hr. 
ias been suggested that the fertility of many 
. East Africa is controlled by the availability 
issolved sulphate®, and by the activity of herbi- 
84 The observations indicate that both gastro- 
nd bivalves have a favourable effect on fertility 
in ‘both these points of view. Further work on 
eso and other molluses may show that their meta- 
lism, in those waters in which they are abundant, 

a significant effect on fertility. 

Lam grateful to Mr. ©. C. Cridland of this Organ- 
ization | F aneoutyns the Mollusca named above. 
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 Reappearance of Ocenebra erinacea (L.) 
<=> off the East Coast of England 


; c ot the east coast of Britain three genera of Muricid 
‘drills, Nucella, Urosalping and Ocenebra, attack 
-lamellibranchs. Of these, Nucella appears to have 
maintained its population status; but the abundance 
_ of the other two has undergone considerable changes. 
} J rosal; lpina, the American whelk tingle, has gradually 
d during this century’, whereas Ocenebra has 
ce “suffered virtual extinction on the east coast 
i old winters: 1928-29? and 1939-40 followed by 
LO 414, Bo. far as is known, Ocenebra on the south 
of England was not affected. 
There are wow signs of reappearance of Ocenebra 
the Ast coast. Newell‘ has found living specimens 
a ble. j; oe n@ne was puaa in recent 












re found frequen T in snail 2 ; se 
hauls: five pa Ocenebra were taken pom the 


. newly planted rice seedlings. 





near the Priory Spit buoy, two miles south-ea 
the mouth of the River Colne. In September 196. 
two further live Ocenebra were taken from near th 
Outer Ridge buoy, about one mile south-east. of 
mouth of the Rivers Stour and Orwel]. The specime 
were all small, mostly of no more than about on: 
to two years old. $ 

The appearance of young individuals, in an ar i 
previously free from adult Ocenebra, indicates th 
beginning of recolonization, It may be significan 
that the competitor Urosalpinz has not so fat been 
recorded in Suffolk. 

It will be interesting to observe whether Ocenebri 
can re-establish itself in the rivers of Essex, in view 
of the large numbers of Urosalpinx there. ; 
M. N. Misraxtpis — 

D. A. Hancock © 





Fisheries Laboratory, 
Burnham-on-Crouch, 
Essex. 
Dec. 17. 


1 Hancock, D. A., J. Cons, Int. Explor. Mer, 20, 186 (1954) = 0 
* Orton, ea and Lewis, H. M., J. Mar. Biol. Assoc. UKn 17, 30 Ls 

(193 PE 
* Cole, H. A., J. Mar. Biol, Asazoe. U.E., 25, 477 (1942), 
t Newell, G. E. Ann, Mag. Nat. Hist., 7, 321 (1954). 
















Control of Crabs with Crude ? m 


Craps, of which the commonest is Sesc 
africanum, H. M. Edw., are numerous on the tidal ri 
lands of Sierra Leone and destroy large numbers. 

In normal farming 
practice, this has little appreciable effect on yields 
as sufficient seedlings are planted in each, stand te 
allow for losses. In the past three years, however, 
there has been a considerable increase in the crab 
population on the farm of the West African Rice 
Research Station, and serious damage has been caus 
to experimental material. 

Control of these crabs is complicated by the fact 
that river water is used for drinking purposes byt 
local population and that fishing is widespri 
Generally toxic substances cannot, therefore, be u 

Preliminary experiments have now shown 
crude BHC is effective against the craks as 
tact poison. The resulta of prolonged contact 
aqueous suspensions of varying concentrations were 
as follows : ? 








65 p.p.m. crude BHC caused death within 4 br. patie ee i 
6-5 ppm. crude BHC caused death within 24 - a 
6-65 p.p.m. crude BHC cansed complete lack of conordination within ae 

24 hr. but no death within 72 hr. k 
0:065 p.p.m. crude BHC, no effect observed, — 













After momentary contact with a concen tention of. 
650 p.p.m. crude BHC followed by thorough washing, 
death was caused within 24 hr., and under field 
conditions spraying with concentrations as low as 
325 p-p.m. gave adequate protection to young ri 

gs. 

These trials were carried out in a season of high 
tides and heavy rain, and it is probable that during 
the dry seagon even greater economy of spray could 
be obtain E 








“wo. a4co April 23, 1955 

ba ‘ H- y : . 

_ The investigations are being continued. 
methods of control are also being tried. 


vy H. D. JORDAN 
African Rice Research Station, 

“a. Rokupr, Sierra Leone. 

% ts Nov. 30. - 


_ Deoxyribonucleic Acid and Ribonucleic 

_ Acid in Hyphal Cells of Higher Fungi 
THE importance of deoxyribonucleic acid (DNA) 
an _ ribonucleic acid (RNA) in the physiology of a 
cell is very great. Very little work on cells of fungal 
hyphæ seems to have been done. For this purpose. 
very young (2-3 days old) subcultures of Polyporus 
ostreiformis, Polyporus adustus, Polyporus gilvus and 
arasmius campanella were taken; they were fixed 
and stained for 15-20 min. by the method of Unna 
as adapted by Brachet'. The small resting nuclei of 
he homogeneous unexpanded type of Pinto Lopes? 
became very prominent in pyronin-stained cyto- 
plasm; nucleolus and chromatin, combined at the 


ntre into a homogeneous mass, took brilliant green 
in (DNA) surrounded by pink hyloplasm (RNA), 
and finally by a green outline (Fig. 1). The nucleolus, 
according to Brachet? and t, is believed 
to be composed mainly of ribonucleoproteins, 
and Fujii’ holds that zinc, in addition, is present in 
nucleoli and that, upon the initiation of mitosis, zine 


passes into chromosomes and possibly also into pro- 
_ Nuclei of fungal hyphe being extremely small, 
} nna stajnie will be of additional belp in distinguish- 
ing the haploid from the diploid states by the 
respective sizes of the nuclei. 

DNA in the nuclei is rather of a transitory nature, 
hence all the nuclei in a mycelium do not take the 
ame prominent methyl green stain. There are 
«lifferences of opinion as to whether DNA becomes 
prominent in the nuclei immediately before mitosis 
or during the early stages of prophase. 

_ In Cyanophyceae the presence of a distinct nucleus 
central body) is a matter of dispute. Biswas’, work- 
De. : 










| in a non-polymerized state, arid therefore DNA 
on methyl green stain and RNA takes on 
ronin stai? The specific character of these two 
yes for the two nucleic acids has been confirmed 

l g a and Bhattacharjee? working on different 
t materials (Allium cepa, Zephyranthus longifolia, 

whe 
Evidence has na brought forward to show that 
wibonucleic acid plays an important part in protein 
thesis’, while accumulation of data by 8. Zamen- 

f° strongly suggests that the composition of deoxy- 














Òs re 
Fig. R Marasmius campanella. Arrow shows the 
(x 1,800) 
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T close to the clamp connexion, 
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Other ribonucleic acid is independent of the environment — 


and, as such, it seems to be a hereditary determinant. : 

It is hoped that farther work will gradually clarify * 
these points. 

Note added in proof. From Ledoux’s (Nature, 175, 
258; 1955) recent communication, it appears that 
cellular multiplication of proliferating cells in carcino- 
mata of mouse and rat can be modified through - 
changes in the level of ribonucleic acid by the 
administration of ribonuclease both in vitro and in 
vivo experiments with animals. This, he holds, com- 
pares favourably with the results obtained with 
amphibian and with those of Brachet (Nature, 
174, 876; 1954) with onion root tips; ribonuclease 
diffusing across the cell membrane has a very clear 
anti-mitotic effect. S. R. B 


Carmichael Medical College, 
Botanical Laboratory, 

Calcutta, India. Feb. 28. 
i Brachet, J., Quart. J. Mico. Sci, (Third Series, No. 25), 94, 1 (1953). 
* Pinto Lopes, J., Portug. Acta Biol., (A), 2, 198 (1948). 
à Brachet, J., Arch. Biol., 58, 207 (1942). -s 
‘ Caspersson, T., Symp. Sec. Exp. Biol., 1, 127 (1947). * 
* Fujii, T., Nature, 174, 1.08 (1954). "ù 
* Biswas, B. B., Curr. Sci. 22, 346 (1953). 
? Kurnick, N. B., J. Gen. Physiol., 33, 243 (1950). 
* Sharma, A. K., and Bhattacharjee, D., Nature, 169, 417 (1 
* Gale, E. F., and Folkes, T. P., Nature, 173, 1227 (1954). 


10 Zamenhof, 8., in “Phosphorus Metabolism”, 2, 301 (1952) : Bic 
165, 756 (1050); Nature, 174, 306 (1954). 


Effect of Sodium Chloride on Softening 
and Carbohydrate Changes of Date Fruits 


Usuatty Egyptiars prefer to consume the date 
fruits when they are soft (ripe). This softening is 
either reached normaly when the fruits are still on | 
the tree, or it may bə hastened by pretreatment of 
the mature fruits witk an aqueous solution of sodium 
chloride. The latter observation inspired us to study 
the effect of different concentrations of sodium 
chloride on the rate of softening of the date fruits 
as well as on the carbohydrate changes. 

The date fruits used in this experiment were picked 
from one tree and wer segregated into ho : 
batches according to the procedure sdara e sug- 
gested by Nada’. Orly the fruits with the highest — 






~ 


sugar content were used in the present experiment. 
These were divided into five equivalent lots, one of 
which was sliced and extracted in hot alcohol (seed 
excluded) and finally analysed for the initial carbo- 
hydrate fractions. The remaining lots were sterilized — 
in 2 per cent hydrogen peroxide for five minutes, | 
after which each of the lots was soaked for six hours 
in one of the following solutions : (1) distilled water, 
(2), (3) and (4) solutions containing 2, 5 and 10 per 
cent sodium chloride respectively. At the expiry of 
this experimental peziod, the dates were again 
sterilized in hydroger peroxide, rinsed well with s- 
sterile distilled water and finally blotted dry. 

After this pretreatment each lot of dates was placed | i 

in æ well-aerated dark chamber at 

temperature 30° C., and the ex- | 
perinent continued for 60 hr., 
afte- which tRe softpess of the « 
fruis was compare and “then 
they were analysed fo their _ 
carboleydrate fractions. 

It appeared that the dates that 
had been soaked in solutions 3 and 
4 were completely sof? ;* whereas 


xX 





Table 1 

































| Reducing 


a "e Poly- 
4 Pretreatment Sucrose | saccharides | Total 





sugars 
ae Initial Ka 3°58 1-06 
i 6 hr. dig, water +- . 
hr. air 6-46 1-06 
Ghr, 2 par cent NaCI -+ 
ae 60 hr. 6°80 104 
ces ae a per cent NaCl+- 
es BO br 19-75 )-95 
: 6 hr. 10 per T cont t NaCl+ 
60: hr. air: 19-90 0:72 


“Table 1 cali that presoaking in distilled water 
pparently induced decrease in sucrose with a more 
r less corresponding increase in the reducing sugars. 
esoaking in sodium chloride solutions accelerated 
; disappearance of sucrose and accumulation of 
exoses, particularly when 5 and 10 per cent sodium 
iloride solutions were used. Indeed. the latter not 
induced the rapid disappearance of sucrose but 
a slight decrease in the polysaccharide content 
o ening therefore seems to be associated with 
umulation of reducing sugars at the expense of 
rose and possibly also some polysaccharides. 








, I. A. A. Napa 
jepartment of Agricultural Botany, 
Faculty of Agriculture, 
a Ain Shams University, Cairo. 
H. M. HASSAN 


' artment of Agricultural Botany, 
ae - Faculty of Agriculture, 
University, Cairo. 


Nature, 175, 469 (1955). 


i: New Method for Determination of 

- Thickness of Microtome Sections 
METHOD for determining the thickness of 
‘rotome sections with the same accuracy as the 
the analytical procedure has long been re- 
quired in quantitative cytochemistry. Hitherto this 
has not been possible, and it has generally been 


n f necessary to estimate thickness from the microtome 


7 setting, a 2 rather unsatisfactory method. 
Schmaltz described! a method for measuring 
the’ profile structure of a surface... This method, the 
so-called light-cut or light-profile technique, has been 
further developed by Naumann’, Menzel’ and Tolan- 
Sky*. Besides the normal microscopical picture of the 
object, it also gives information about the depth of 
profile. A microscope for incident illumination is 
used in which the objective simultaneously acts as a 
condenser, and in which the illumination is adjusted 
Aronde to the Kohler principle. An opaque wire 
ç hase edge is placed in the plane of the field 
iris diaphragm, the shadow of which is projected on 
the aco under examination. By arranging 
lumination, differences of level in the 
give propertiqnal displacements of the 
hus giving the profile 8f the surfage. 
at to, apply light-profile microscopy 
rminations of histological a sections 

















Sweden), attached to the microscope. 


3 Schmaltz, 


paaa kerea in fous, the E eN id hi 
considerably reduced’ In fact, if the highest possib 
accuracy is required, the maximum thickness to be 
measured in opaque objects is less than 2p. For 
cytochemical work, the thickness of the sections. 
generally exceeds 5u, and it is thefefore impossible 
to determine the thickness with satisfactory accuracy. 

In the new method, the principle of the light-cut. 
and light-profile method is employed ; but only as an 
aid to focusing. The thickness proper (equivalent to 
the movement of the objective) is obtained: by a 
mechanical measuring instrument, a ‘mikrokator’ 
(manufactured by C. E. Johansson, Eskilstuna, 











If a profile-microscope is focused on an even surface, 
the shadow is seen as a sharp line, slightly curved 
towards the periphery of the field of view. Defocusing, 
in either direction leads to a parallel displacement of 
the line, which at the same time becomes unsharp 
and weaker in contrast. This parallel movement is 
symmetrical around the middle position as regards 
movement, sharpness and contrast. If a line in the 
ocular is superimposed upon the line of symmetry, 
this parallel displacement allows very accurate and. 
reproducible focusing on two different levels in the 
object. These levels may, for example, be represente : 
by the upper surface of a microtome section and the 
upper surface of the object slide, that is, the lower 
surface of the section. The difference between the 
two levels of focusing is, as mentiones” above, 
measured by a ‘mikrokator’. The measuring point: 
of the ‘mikrokator’ rests upon a horizontal — : 
attached to that part of the microscope which 
moved by the micrometer screw. A ‘mikrokat 
measuring & vertical capt gaara of the object down to 
O-lu with an accuracy of + 1 per cent is well suite : 
for this purpose. Bee 

Just as in profile microscopy, the accuracy depen | 
upon the structure of the object, the width, sharpness, 
and contrast of the shadow and the aperture andl 
magnification of the objective. In the present meth 
however, the accuracy is independent of the absolute. 
thickness of the object, which may be as great a 
1002. The method is well suited for routine work, 
as one measurement involves only two focusings 
two readings on the ‘mikrokator’, which then giv 
thickness directly in u. 

As a check upon the absolute acourac 
method, ten measurements were made upon a Inyon 
of aluminium evaporated on glass. The Dyoer was 
3-71 = 0-Otp; stand. dev. = + 0-12p. is 
pares well with the thickness measured b tip! 
interferometry : 3:72p. (900 0 ss 

Sections of biological material enfbaddedé in párat 
celloidin and plastic may be measured with approx 
imately the same accuracy. 

A more detailed report will be publis hed later. = 


OLE Harré - 





























Department of Histology, 
Faculty of Medicine, 
Göteborg, C. 
Dec. 3. 
G., “Technische Oberflächerkund” (Berlin, 1936). 
* Naumann, H., Bl Unters. u. Forsch.-Inst.. 16, 25 (1942). 
* Menzel, E. oo Naturwiss., 94, 382 (1951). g 








“Tolansky, ff, Nature, 169, 445 (1952) ; Zab. Pract, 201 *1953). 





No. 4480 April 23, 1955 
FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, April 25 


BOOIETY FOR THE HISTORY OF SOIENOE, PHILOSOPHY OF 

Da oT = oe J am iat Pare ge eh ae a ote College, 

wer eet, London, .O,1), at 5S0 p.m.—~Prof. Max $ 
**Wittgenstein’s Tractatus”. x ee 


Monday,”April 25—Thursday, April 28 


PAYSIOAL Soorety (at the Royal Horticultural Society’s New Hall, 
Westminster, Londo&s, 8.W.1}—Exhibition of Sclentific Instruments 
and Apparatus. . 


Discourses (Demonstration Lectures). 
Monday, April 25 
At 6.1 
Sofentific Research’. 
Tuesday, April 26 j 
At 6.15 pm.—Prof. J. Z. Young, F.R.S.: “Memory Systems in 
the Brain”. , 
Wednesday, April 27 


At 6.15 p.m —Dr. G. TF. J. Garlick: 
Luminescence and Its Apphcations”. 


Tuesday, April 26 


INSTITUTION OF CHEMICAL ENGINEERS (at the May Fair Hotel, 
Berkeley Street, London, W 1), at 11 a.m.—Thirty-third Annual 
we orate Meeting. 12 noon-—-Slr Harold Hartley, F.R.S.—Presidential 
ess, 


ROYAL SOCIETY oF MEDICINE, MEDICINE SECTION (at 1 Wimpole 
Street, London, W.1), at 8 p.m ae en on “Radioactive Iso- 
ones . 8 on ia E. E. Pochin, Prof. D. W. Smithers and Mr. 

Orman . 


ELECIRIOAL ASSOOIATION FOR WOMEN (at the Royal Institution, 
Albemarle Street, London, W.1), at 9 p.m.—-Sir Lawrence Bragg, 
E.R.S.: “Thirty Years of Electrical Progress”, 

f 


Tuesday, April 26—Wednesday, April 27 


SHRVIOHS ELECTRONICS KRESEAROH LABORATORY (at Baldock, 
Herts)—Sympostum on “Intermetallic Semi-conductors”’. 


Tuesday, April 26—Thursday, April 28 


D TITUTE FOR ADVANCED STUDIES, SoHOOL oF Cossio 
PuHyYsios (at 5 Merrion Square, Dublin)—Symposiwm on “Atmospheric 
Condensation Nuclei”. 


Wednesday, April 27 


ELECTRICAL ASSOOLATION FOR WOMEN (at the Connaught Rooms. 
ara Queen Street, London, W.C.2), at 9.45 a.m.—Thirtieth Annual 
onference. 


Soorery OF CHEMICAL INDUSTRY, Foop GROUP (joint meeting with 
the ROYAL SANITARY INSTITUTE, at the Town Hall, Bournemouth), 
at 10 a.m.—Discussion on “The Contribution of Processing Tech- 
niques to the Nutritional Value of Food”. 


GEOLOGIOAL SocreTy oF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 3 p.m.—Annual General Meeting. 


PHYSICAL SOCIETY, COLOUR Group (at the Institute of Ophthalmo- 
ogy, Judd Street, London, W.C.1), at 3.80 p.m —Discussion on “The 
CIÈ. System and its Revision”, 


ROYAL METEOROLOGICAL SOCIETY (at 49 Cromwell Road, South 
Kensington, London, 5.W.7}, at 5 p.m.—Prof. A. ©. B. Lovell, F.R.S.: 
“Radio Astronomy and the Fringe of the Atmosphere” (Symons 
Leoture).* : i 

INSTITUTE OF FUEL (at the Institution of Civil Engineers, Great 
George Street, London, 8.W.1), at 530 p.m.—Dr. W. Idris Jones: 

-~ “Fuel and Power Research in Britain’’.* 


INSTITUTE OW PHYSICS, INDUSTRIAL SPEOTROSCOPY GROUP (at 
47 Belgrave Square, London, S.W 1), at 5.30 paor å. G. Gaydon, 
¥.E.S. a “Spectroscopic Evidence on the State of Equilibrium m 
Flame Gases”. 


BRITISH INSTITUTION OF RADIO ENGINEERS (at the London School 
of Hygiene ‘and Tropical Medicine, Keppel Street, Gower Street, 
London, W.C.1), at 6.30 p.m.—-Mr. K. J. Coppin: “Suppressed Aerials 
for the Aircraft H.F. Band”. 


Sooty oF CHEMICAL INDUSTRY, CORROSION GROUE (in the Rooms 
of the Chemical Society, Burlington House, Piccadilly, London, W.1), 
at 8.80 p.m.—Annual General Meeting, followed by Dr. J. C. Hudson: 
Fir rans on the Practice of Applied Science” (Chairman’s 


“Recent Developments in 


Wednesday, April 27—Thursday, April 28 


TRON AND STEEL INSTITUTE (af 4 Grosvenor Gardens, London, 
S.W.1)-—-Annual General Meeting. 


Thursday, April 28 


- ROYAL Socrety i he ar rer House, Piccadilly, London, W.1 
at 4.80 p.m.—Prof. M. L. E, Oliphant, F.R.8.: “The Acceleration of 
Charged Particles to Very High Energies” (Bakerian Lecture). 

LONDON MATHEMATIOAL SOOTY (at the Royal Astronomical 
Soclety, Burlington House, Piccadilly, London, Wda), at 5 pm- 
Dr. J,@. Moore: “A Survey of Some of the Rece Developments 
in Homotopy Theory”. 


NATURE 


e Street, Adelphi, London, W.C.2), at 5.15 p.m.—Mr. M. 


.m.—Mr. M. E. Haine: “The Free Blectron as a Tool in 
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ROYAL SOCIETY oF AR@S, COMMONWEALTH SEOGTION (at ane adam 
“The Commonwealth as a Source of Essential Oila”. ` ' 


PHYSICAL Soorery, ACOUSTICS GROUP (in the Physics Department Š 
of Imperial College, Im>oeral Institute Road, London, 8.W.7), at 
5.40 p.m —Prof. R. More: ‘“Wave-guide Propagation in Acoustics”. 


` Woot EDUCATION SOGETY (at the Royal Society of Arts, John 
Adam Street, Adelphi, London, W.C.2), at 7.15 p.m.—Prof. B. J. 
Roberts: “Sheep and Wool from the Hills”. 


Friday, April 29 


BRITISH GLACIOLOGIOAa Soorery (in Room 5, Main Building, The 
University, Edgbaston, Birmingham 15), at 5.30 p.m.-—Prof. F. W. 
Shotton: “The Midlands in British Pleistocene Geology”. 


INSTITUTION OF MECHANICAL ENGINEERS (af 1 Birdcage Walk, 
Westminster, London, £W.1), at 6.80 p.m.—Dr, I, I. Sikorsky. 
“The Transport Helicopser” (James Clayton Lecture). > 


meane 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentiored : 
ASSISTANT LEOTURER IN Borany—The Registrar, The University, 


Hull (April ag 

ASSISTANT DLECTURER or LEOTURER (preferably with specialist 
knowledge of systematic botany) IN THA DEPARTMENT OF BOTANY— 
The Registrar, The University, Liverpool (April 30). 

LECTURER IN THE DEPARTMENT OF GEOGRAPHY——The Registrar, The 
University, Liverpool (April 30). 

LECTURER or ASSISTAGT LE 
The University, Sheffield. (April 80). 

LECTURER (with a decree in mathematics or statistics and with 
suitable teaching and/or Industrial experienc): IN MATHEMATICS— 
ae Tene Acton Tecennical College, High Street, Acton, London, 

` pr i 

LEOTURER (with specia. interests in fluid mechanics) IN ENGINEER- 
ING, and a LEGIURER IN METAL Puystos—The Registrar, University 
College, Singleton Park, Swansea (April 80). 

CHAIR OF PHYSIOLOGY at Makerere College (University College of 
East Africa)-The Secresary, Inter-University Council for Higher 
Education Overseas, 1 Gardon Squam, London, W.C.1 (May 5). 

LEctuRER (honours graduate in metall and preferably with 
pr pertence in research and in production metallurgy) IN METALLURGY 
—The Registrar, College of Technology, Manchester 1 (May 7). . 

LECTURERS (3) IN Stravtistios——The Seoretary, The University, 
Aberdeen (May 7). 


PHYSICAL CHEMIST or BIOCHEMIST (with an interest in the applica- 
tion of physical methods to biological problems, and preferably with 
research experlence, a krowledge of X-ray diffraction, or ability to 
handle small quantities cf biological material) to join a small team 
engaged in fundamental research on the structure of plant viruses— 
The Secretary, Birkbeck College, Malet Street, London, W.C.1 (May 7). 

SENIOR LEOTURER (graduate of a British university, and with good 
industrial experience) IF TELECOMMUNIOATIONS, and a LECTURER 
(Grade B) (graduate of a British university, and with industrial 
experience) IN ELECTRICAL ENGINBERING—The Clerk to the Governing 
Body, Battersea Polytecanic, London, S.W.11 (May 7). 

LECTURER it es honours graduate in mathematics, preferably 
with a special interest in some branch of applied mathematics or in 
boots IN MATHEMATIUS—The Registrar, College of Technology, 
Manchester 1 (May 9). 

LEOGTURER (with high academic qualifications and research ex- 


IN Puysics—~-The Registrar, 


j perience, and with special interests in inorganic chemistry) IN THE 


EPARTMENT OF CHEMIS®RY—The Clerk to the Governors, Chelsea 
Polytechnic, Manresa Road,- London, S.W.3 (May 9). 

LECTURER IN ZOOLOGY at the University College of the West Indies 
—The Secretary, Inter-University Council for Higher Education Over- 
seas, 1 Gordon Square, London, W.C.1 (May 9). 

SENIOR LECTURER or LECTURER (with Ueto i and experience 
in chemical engineering) “or teaching and research in the sub-depart- 
ment of CHEMICAL TECHNOLOGY, and a LECTURER IN ORGANIC 
CHEMISTRY, at the Univecsity College of the West Indies—The Secre- 
tary, Inter-University Counel for Higher Education Overseas, 1 
Gordon Square, Londcn, WV.C.1 (May 9). m 

CHAIR OF ELECTRICAL ENGINEERING, and CHAIR OF MECHAN ICAL 
ENGINEERING~The Regstrar, University College, Singleton Park, 
Swansea (May 14). 

LECTURER (with a good honours degree, either in electrical engineer- 
ing or in mathematics and physics, and preferably with suitable 
experience in research and teaching in radio and electronics) IN 
ELECTRICAL ENGINEERIMG—Joint Clerk to the University Court, 
Queen’s College, Dundes (May 15). 

LECTURER (preferably with research interests in spectroscopy or 
the kinetics of gaseous oxidation processes) IN PHYSIOAL CHEMISTRY— 
Joint Clerk to the University Court, Queen’s College, Dundee Giay 16). 

LECTURER (with a good honours degree in engineering, and prefer- 
ably with tonong, and research experience in a branch of applied 


ea IN THE DEPARTMENT OF AND MECHANIOAL ENGINEER- 
INa—Joint Clerk to the University Court, Queen's College, Dundee 
(May 18). é 


o 

ER IN PHYSICAL GHEMISTRY at the Imperiay! College of Science 
and Technology—The Arademic Registrar, 
Senate House, London, V.C.1 (May 18). 

LECTURER IN FLUID ME CS in the Department of Aeronautics 
and Fluid Mechanies—TIne Secretary of University Court, The Uni- 
versity, Glasgow (May 2D). 

PROFESSOR OF APPLIED ELEGTRIOITY AND HEAD OF DEPARTMENT 
—The Secretary and Rezistrar, University College of North Wales, 
Bangor, N. Wales (May 23). ee 


© 
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LROTURER or ASSISTANT LECTURER IN INORGANIC AND STRUC- 
TURAL CHEMISTRY, and & LECTURER or ASSISTANT LECTURER INg 
tinea CHEMISTRY-—~The Registrar, The University, Leeds 2 

ay 28). 

READER IN MARINE BIOLOGY at the University of Hong Kong— 
The Secretary, Association of Universities of the British Common- 
wealth, 36 Gordon Square, London, W.C.1 (Hong Kong, May 31). 

PROFESSOR OF THEORETIOAL PHYSIOS; READER IN THEORETICAL 
Puysios; SENIOR FELLOW: FELLOW: SENIOR RESEARCH FELLOWS 
and RESEARCH FELLOWS IN THE RESEARCH SOHOOL OF PHYSICAL 
Sors nons, Austrahan National University—-The Secretary, Association 
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HERE was little evidence in the debates in 
Parlament on March 1 and 2 that the critical 
simportance of science in defence is clearly appreciated 
by politicians. The references by Mr. Martin Lindsay 
snd Lord Templewood and Lord De L’isle and 
Dudley to the chronic shortage of skilled men, 
technicians, technologists and scientists in the radio- 
engineering and aircraft industries were perhaps the 
«clearest indication in'the debate that defence policy 
ms ultimately conditioned by our resources of trained 
«nan-power and the disposition of those resources to 
«the best advantage. On that the recent Statement 
on. Defence* gives little guidance. It refers to the 
ena which the threat of nuclear attack presents 
o the air defence forces of Britain, to the further 
mncrease in the- proportion of all-weather radar- 
«equipped fighters and the high priority which con- 
tinues to be given to the development of guided 
«missiles, to the increased néed for flexibility imposed 
«on land forces so as to be able to move from dis- 
~=persion to concentration as quickly, and with as 
little confusion, as possible, and to the greater 
elasticity of outlook required by commands at all 
levels and the modification xin organization and 
<equipmapmeef fighting units. It is taken for granted, 
however, that all this and the transformation and 
re-equipment of the Navy with nuclear and with 
mguided weapons are tasks well within the scientific 
«and technical resources of Britain without over- 

straining the economy of the country. 

“Within the limits of our resources ... we are 

lanning for a better-equipped and maintained Active 
eet and a reduced but much more highly prepared 
MReserve Fleet; a smaller, better disposed, more 
«mobile Army; and a more powerful Air Force 
mincluding, in particular, an effective strategic bomber 
Morce.” All these forces are to be armed with the 
most modern weapons, and while there is reason for 
Moclieving that thermonuclear weapons need not prove 
quite so costly as the original prototypes, there is no 
Mindication in, the White Paper of technical factors 
which would permit the cost of defence to be pruned. 
In fact, on the man-power situation it is disqweting, 
and the section on research and development is 
far from providing an adequate basis for informed 
mliscussion. 

In regard to man-power, it is apparent that the 
Services are already finding it difficult to recruit 
=madequate numbers of long-service men of the standard 
mcequired ; and the defence debates, notably that in 
«tho House of Lords, showed that this is a question 

‘which touches very closely the supply of scientists and 
technicians in general. As Lord Templewood pointed 
«out, the Services have a continuing problem of 
recruiting the scientists and technicians they need i m 
«competition with industry. This cannot be dismissed 


* Statement on Defence, 1955. Pp. 30. (Cmd. 989%) (London: 
H.M. Stationery Office, 1955.) 14; net. 
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as & temporary problem, and long-term solutions are 
no more likely to arise out of palliatives than the 
shortage of science teachers in schools—with which it 
is related—will be removed by piecemeal and patch- 
work measures. 


The need for overall consideration of the demands, 


made on the sciensific resources of Britain, and 
especially in man-power, applies even more clearly 
in the section of tha White Paper which discusses 
research and development. These are notably affected 
by the decision to base defence policy primarily on 
the maintenance of.tke nuclear deterrent to aggression. 
The research and development programme as a whole 
has recently been fully reviewed in the light of this 
decision ; but it is szill necessary for Britain to con- 
tinue with the development of other weapons. 
Many of the projects on which Britain is expending 
much effort are as yet unproved, and with so much 
at stake it would be wrong prematurely to abandon 
all other lines of development. Moreover it is still 


\ 


true (and of other ccuntries as well as of the United ~ 


Kingdom). that the time-taken to put the new types 
of weapons through all the various stages of research 


and development inso production tends to be vay, -7 


much longer than in the past. 
_ -The British organization for defence research ana 
development has been stated authoritatively to 
compare well with shat of the United States, for 
example, but that is no reason for complacency. The 
range of effort barely recapituleted in the White 
Paper might well prampt the disquiet evinced in the 
defence debates, notably in that on the Air Estimates 
in the House of Commons, when Mr. C. I. Orr-Ewing 
and Mr. Paul Williams suggested. that the present 
and increasing shorzage of skilled technicians in 
industry, for research and as science teachers in thé 
schools is the Achilles heel.of the defence programme 
and of economic development in the United Kingdom 
and the Commonwealth. The White Paper gives no 
indication, of the.demand for man-power which the 
programme of research and development involves ; 
nor is the exact expenditure for that purpose to be 
discovered. Lord Alexander of Hillsborough sug- 
gested it might be of the order of £160-180 million, 
and asked how the actual research cost is allocated 
and its distribution between the Services concerned. 
‘Little information was forthcoming in the debates 
to remove the misgivings evinced both in the House 
of Lords and the House of Commons ; what is clearly 
required is an indication that the research effort 
is being planned with due regard to the country’s 
scientific and technical resources. Neither the debates 
nor the White Paper dispelled “the cgicern fhat 
Britain may be attempting too much with limited 
resources, and that our. coytribution to Western 
defence as well*as to that of the United Kingdom 
and thé Commonwealth might be more effective if 
we concentrated our effort on carefully dogen, but 
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more limited, objectives. 
example, refers to the close collaboration which 


exists with the United States in the field of guided, 


weapons. Comprehensive arrangements have been 
made for the exchange of information and of visits 
by technical personnel. 
was far from being satisfied that everything possible 
is being done to eluminate duplication of effort and 
to exchange information. In the debate on the 
Navy Estimates, for example, reference was made to 
the importance of exchanging information on research 
‘on hydrofoil boats not only with the United States 
but also with Europe. Vv 

This point has been pressed repeatedly in the House 
‘of Commons recently, particularly in respect of the 
exchange of information on thermonuclear weapons 
and on the effect of radiation resultmg from the 
explosion of nuclear weapons. Mr. H. A. Nutting 
stated on March 14 that we are at present in touch 
with the United States Government as to the 
possibility of concluding a bilateral agreement on the 
exchange of information generally under the United 
States Atomic Energy Act, 1954; but Mr. J. Grimond. 
was right to emphasize the present concern in Britain 
as to the lack of co-operation over thermonuclear and 
other forms of weapons in the armament programme. 
None of this is covered by the United States Atomic 
Energy Act of 1954: the McMahon Act still restrains 
the exchange of information on the theory, design and 
manufacture of nuclear weapons. The interest taken 
in Sir William Penney’s recent visit arises largely 


from the hope that it may lead to some initiative in 


‘this direction from the United States side, or at least 
lead the United States to doubt the wisdom of 
restrictions which encourage waste where co- operation 
could be most fruitful to both sides. 

Britain. must, of course, have something to offer ; 
but no doubts need be entertained on that score so 
long as the country’s efforts are not dispersed too 
widely. These problems, however, scarcely received 
the attention they’ demand in the defence debates, 
and with the general acceptance of the main basis of 
the Government’s defencé policy, it is essential that 
its technical, as well ag its political, implications should 
be clearly understood and constructively criticized. 
This is the more important in that the Government 
made no attempt in the defence debates to meet a 
number of points raised, and also in view of the 
evidence in the Statement on Defence and in the 
replies to questions as to the radiation effects of 
nuclear explosions that the Government is scarcely 
giving sufficient attention to the matter of co-opera- 
tion. The Statement has indeed a section on 
“Co-operation within the Commonwealth and with 
International Organisations’, but no referencé is 
made in it to the importance of preventing duplica- 
tion of research, and the cost of security is sometimes 
confused with that of independence. 

That is true of other countries as well as Great 
Britain and the United tates; but even Anglo- 
American co-operation 1s not facilitated by political 
party bickerings, or the disposition to make ‘party 
capitel owt of what are essentially technical issues. 
X * ~~ 
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The White Paper, fore In pressing for the maximum possible co-operation 


in defence research and development, it should vÀ 
remembered that evidence of united purpose a 
continuity of policy are powerful factors in attracting 
the response that cqoperation implies. It is quite 
clear that those who, like Lord Winster, asked in the 
debate whether we could undertake the manufacture 
of thermonuclear weapons without droppmg some- 
thing else, did so in no party spirit ; “and the question, 
like those regarding scientific and technical nian- 
power, deserved a fuller answer than it received 
from Government spokesmen in either House. 

Next to the over-riding importance of full co- 
operation with our partners in Western defence, 
especially in thermonuclear weapons, the White 
Paper and the debates on defence demonstrate the 
critical importance of scientific and technical man- 
power. Short-term expedients to meet particular 
sudden emergencies are no substitute for a considered» 
policy which will ensure that a steady and continuous 
supply of men and women of the requisite calibre is 
available where they are needed. To achieve this 
without untoward effects on other sectors of the 
national economy and without disturbing the flow o> 
new knowledge upon which defence, no less thar 
industrial advance, depends, demands foresight ano» 
imaginative planning, as well as a large measure o: 
co-operation from the universities and educationa 
authorities, government departrhents and industry 
as well as public corporations and researcheiagitutions. 
It is a matter of the wise use of scientific and technica. 
man-power as well as of training and distribution 
and only a considered policy will avoid recourse tc 
methods of distribution which could well do more 
harm than good. 

Such a policy can only be expected when the 
Government shows a real appreciation of the im. 
portance of science and technology and their bearing 
on defence, industrial development and public welfare 
in general, and is prepared to shape policy accordingly 
and to provide the organization and means by which 
science and technology can be most effectively 
applied to the national purpose. Once again the 
Government singularly failed to provide in’: the 
defence debates any evidence that it understands 
the importance of science and technology even ir 
defence, or that the success of the policy laid down 
in the White Paper ultimately depends on whether 
Britain possesses resources in scientific and technical 
man-power to implement the. programme outlined. 
On this vital question, both the Lord President opm 
the Council, generally regarded &s the responsible 
head of the national effort in scientific research, ande 
the Minister of Defence, were silent. Clearly the 
time .is ripe for reconsideration of the whole organ- 
ization by which the nation’s limited resources in 
science and technology, both in men and materials. 
are brought to bear most fruitfully and effectively 
on the objectives which defence policy and nationa; 
welfare demand. Constructive thinking here woul 
facilitate sound answers to the many importan| 
questions gvhich Government spokesmen have 80, fa) 
parried. ( 
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CURRENT PROGRESS IN 
PSYCHICAL RESEARCH 


p? 
Mðdern Experiments in Telepathy ‘ 
By Dr. S. G. Soal and F. Bataqman. . XV -+425 + 
‘3 plates. (London: Faber and Faber, Ltd., 1954.) 
30s. net. 


A New Approach to Psychical Research ~ 
By Antony Flew. Pp. vii+161. (London: 
Watts and Co., Ltd., 1953.) 10s. 6d. net. 


Psychical Research Today 
By D. J. West. Pp. 144+8 plates. (Loridon : Gerald 
Duckworth and Co., Ltd., 1954.) 12s. 6d. net. 


HESE three books ọn modari progress in 

psychical research are a, fair indication of what 
students are domg and thinking in this hotly debated 
field. In the first of them, by Dr. 8. G. Soal and Mr. 
F. Bateman, the authors have given us by far the 
most important work- on extra-sensory perception 
-that has hitherto appeared. Not only do they present 
an .admirably documented and critical survey of 
most of the experimental work in the past; but here 
also will be found in convenient form a full and 
detailed account of the famous series of card-guessing 
tests with the two most outstanding British subjects, 
Mr. Basil Shackleton and Mrs. Gloria Stewart. On 
reading these records, it is clear that, by their 
insistence on the most rigid experimental technique, 
the authors have shown that work in this field can 
be carried out and brought to fruition as in other 
branches of science. 

Ow1r@e™® the apparent scartity of good subjects, 
much laborious .work has to be undertaken with 
results that, m the end, are wholly without sig- 
nificance. The same precautions, however, have to 
be observed in every. case and -the same careful 
scrutiny of the completed scores. It was only after 
ten years of such trials that Dr. Soal was fortunate 
enough to meet his two subjects who, after repeated 
tests, showed a consistently high rate of scoring 
which continued after, it would seem, every con- 
ceivable precaution had been taken. It is this con- 
sistency, coupled with the results of sudden changes 

ın the technique, that makes the theory that extra- 
sensory perception 1s something of the nature of a 
statistical artefact very difficult to sustain. 

In the early chapters a short survey of the work 
from 1883 is attempted; but chief attention is 
rightly given to those series where statistical evalua- 
tion of the gesults was achieved. They show how 
various sources of error were detected, met and 
eventually eliminated ; how attempts were made to 
correlate extra-sensory perception with personality 
ratings, and how Carington’s claims for the validity 
of his results in matching drawings cannot be justified 
unless an intensive inquiry into common preferences 
of varied cross-sections of the population has been 
carried out. 

In the present volume, the authors have made but 
little attempt to discuss their results from the point 
of view of the psychologist or the philosopher. Such 
was not their intention. Their aim was to describe 
and evaluate experimental work, and not to deal 
with any implications in relation to other fields of 
“inquiry. It is here that Prof. Antony Flew’s- little 
book on the connexion between psychical research 
and philosophy fills the gap. After a brief account of 
the subject-matter of his thesis, he goes dh to discuss 
the meaning of many of the a | reported, 
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¿2nd stresses the diffculty of dealing with @ subject 
“where so much out-moded terminology abounds. 
He believes an approach must be made towards 
revising these linguistic pitfalls, and that some new. 
terminology should ke adopted which is theoretically 
neutral and not liab.e to cause so many logical and 
philosophical perplexities. Believing as he does that 
extra-sensory percepsidn is a fact, Prof. Flew is at 
pains to point out shat our knowledge of it is so 
meagre that great care should be exercised lest, by 
faulty linguistic description, false ideas may be 
engendered. He maintains, indeed, that almost all 
the terms ın current ase are radically unsatisfactory ; 
and in pointing the way to a new nomenclature he 
directs the attention of psychologists and philosophers 
to those phenomena which are more and more 
engaging the serious consideration of experimenters 
in this field. How varied are these phenomena and 
with what caution they have to be treated is set out 
in concise fashion in Dr. D. J. West’s account of 
psychical research as seen to-day. 

It is clear that, in this well-documented and 
objective survey of tne present situation, the author 
is well acquainted with modern tendencies and the 
strength and weakness of many of the cases he dis- 
cusses. Generally speaking, he is inclined to be 
cautious, and it may come as & surprise to some to 
find that he regards the evidence for the spontaneous 
cases such as apparitions as well as various types of 
veridical hallucinations as far less cogent than has 
hitherto been supposad. 

In his treatment of mental mediumship, the 
physical phenomena, -hauntings and poltergeists, Dr. 
West is restrained ard critical; and it is only when 
he treats of progress in work on extra-sensory per- 
ception that he shows much enthusiasm. For it is 
his opinion that, apart from extra-sensory perception 
and possibly some farm of precognition, all is con- 
-troversy and speculation. In recognizing that extra- 
sensory perception itself cannot be explained upon 
any physical basis, he joins hands with Prof. Flew in 
laying stress on the harm that a faulty nomenclature 
may have on our ideas. As Dr. West concludes, the 
subject is one big question mark; but he hastens to 
add that it is remarEable that research has gone so 
far as it has. For those who wish to become better 
acquainted with thas research, to learn how ıb Is 
conducted and what may be some of its implications, 
then these three books are to be recommended. They 
are some of the most importarit contributions to the 
subject that have app2ared within the past five years. 

E. J. DINGWALL 
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MOLECULAR STRUCTURE 


An Advanced Treatise on Physical Chemistry 

By Prof. J. R. Partington. Vol. 5: Molecular Spectra, 
and Structure, Dielectrics and Drpole Moments. Pp. 

x+6565. (London: Longmans, Green and Co., Lia, 

ose 80s. net. 


SHE latest instalment of Prof. J. R. Partington’s - 

prodigious treatise fills the reader with no less 
fo nr than dic. its four pr@decessers. Anyone 
who reflects on the enormous effort neéded to Write 
what are effectively the two text-books which com- 
prise this particular vclume will want to congratulate 
the eauthor. fis lucidity, his breath-taking com- 
prehensiveness -and his historical sense, already 
commented on in reviws of the earlier Velfimes, are 
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no less evident in this. Chemists in general will be 
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microprojectors and other apparatus, and here and 


interested to learn that there are more than four? there suitable experiments, have appeared in journals 


thousand distinct literature references, many of them 
going back up to a hundred years; and, of these, 
nearly one-third are to American workers, and one- 
quarter each to British and German. 

In a treatise of this kind, some sort of selection 
has to be made from all the material available; and 
in such a selection everyone will be disappointed 
somewhere or other. In the section on molecules the 
account of molecular structure is quite good, though 
it does not do sufficient justice to the concept of 
hybridization ; but the account of molecular spectra 
is, by contrast, very thin, ionization potentials being 
scarcely mentioned and Rydberg series entirely 
omitted. In the same way there will be many who 
will regret that nothing is said about the concept of 
co-operative phenomena in the chapter on dielectrics. 

Prof. Partington is most anxious that no one 
should fail to understand his analysis through 
insufficient knowledge of mathematics. So every- 
thing which is needed is fully developed. The result 
is uneven: there is the proof of the relation between 
the three moments of inertia for a plane lamina 
(Iz + Iy = Iz); and there are also sixty solid pages 
of formule and analysis connected with spherical 
harmonics. Perhaps some of this latter may be used 
in later volumes: certainly not much of it was needed 
in this, and much of it is considerably more advanced 
than is the formula for moments of inertia. 

When I had finished reading this book, I could not 
help wondering whether a task of this immensity is 
really possible for one person. For the subject-matter 
is too diverse for any person, however learned, however 
versatile, however patient—and Prof. Partington. has 
all three of these qualities. It is inevitable that there 
should be mistakes. I found seven or eight quite 
serious ones, varying from the assertion, that the spins 
of the two 3s electrons in magnesium could be either 
parallel or anti-parallel, to the remark that under cer- 
tain conditions the molecule H, could be raised to a 
higher rotational level of 3-54 eV. Quite apart from 
. the lack of balance that was referred to earlier, these 
mistakes do detract from the reliability and trust- 
worthiness of the book. I should not wish to let it 
fall into the hands of an unsuspecting undergraduate. 
But research students and intelligent undergraduates 
who have been forewarned will find it a mine of 
information, and will rejoice at the simple unaffected 
style and the sound historical feeling which are so 
evident within its pages. C. A. COULSON 
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* CHEMICAL LECTURE 
EXPERIMENTS BY SCREEN . 
PROJECTION i 


The Screen Projection of Chemical Experiments 
By Prof. E. J. Hartung. Pp. xiv+291. (Melbourne : 
At the University Press; London: Cambridge 
University Press, 1953.) 30s. net. 


HE litarature ®f chemical lecture experiments is 
hot extensive, and the addition to it of a book 
on & novel and special branch is welcome. Modern 
projection apparatus and etechnique permit small- 
scale experiments to be made easily Visible to a glass. 
A number of schools in Great Britain have for years 


used- suth® aids, and descriptions of home-made 
= F b 


devoted to science teaching. Prof. E. J. Hartung 
professor of chemistry in the University of Melbourne; 
has now prepared a thorough and systematic accotint 
of the requisite appgratus, techniques and experi- 
ments. 

He devotes his first six chapters as follows: general 
principles of projection optics ; description of equip- 
ment, including, among other items, light sources, 
cooling devices, lenses, murrors, prisms, screens, pro- 
jection microscopes, polarizing apparatus, ‘diascopes 
and universal projectors ; arrangement of the lecture 
room; and general notes on the actual technique of 
demonstration. The headings of his last eleven 
chapters are also those of the classes into which for 
convenience of treatment he has divided the two 
hundred and fifty experiments he describes. He gives 
full directions for carrying out each of these experi- 
ments and suggests the most suitable type of 
projection. 

Experiments, notably those illustrating the 
Brownian movement, anisotropy and enantiotropy, 
lend themselves admirably to screen projection and, 
with economy of time, cannot be-effectively shown 
to a large class in any other way. Prof. Hartung’s 
selection includes many of the above class and,,among 
other exceedingly good ones, some leading to an 
understanding of selective adsorption and illustrating 
differential flotation. 

Mingled with these excellent illustrations are 
numerous simple reactions illustrative of elementary 
chemistry, such as the acidity of soda water, the 
interaction of carbon dioxide and lime r, the 


~ displacement of lead by zinc, the action of ammonia 


on copper salts, and so on, reactions which students 
can readily carry out by themselves, and which few 
teachers would call lecture experiments. I admit 
that by screen projection are revealed some 
phenomena, such as the streaming of invisible gases, 
which are not seen in the ordinary way of experi- 
menting; nevertheless, I consider that the author 
has done his book a disservice by including so many 
experiments of the above class, for he thus makes his 
instruction entirely informative and gives no scope 
for the investigative spirit. Be that as it may, the 
teacher himself from the abundance herein given can 
select which experiments to screen, and all who 
desire to support their discourses with striking and 
beautiful illustrations should make themselves 
acquainted with this book. G. FOwLEs 


_ OIL IN THE U.S.S.R. 


Oil in the Soviet Union 

History-——-Geography——Problems. eBy Dr. Heinrich 
Hassmann. (Translated from the German with the 
addition of much new information by Alfred M. 
Leeston.) Pp. xvi+ 173. (Princeton, N.J.: Princeton 
University Press; London: Oxford University Press, 
1953.) 3.75 dollars; 30s. net. 


HE Russian way of life and the philosophy of Bol- 

shevism may be enigmatical to Western peoples, 
but at least her economic and political activities in- 
their external impacts may be scrutinized objectively ; 
in particular, her oil industry can be described and 
assessed atpits present level. To comprehend past’ 
a of the Russian petroleum industry and 


on 
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present trends, and to anticipate future hopes and 
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with the task of co-ordinating all geological work for 


achievements, demand at the outset a clear picture ° the discovery anc recovery of the rich mineral 


of the enormous territory involved in the Soviet 
Union, approximately nine million square miles or 
thexee times the size of the United States. With this 
are involved considerations of history, population, 
constitution and economics, each of which- is con- 
vincingly portrayed by Dr. H. Hassmann in this 
book as the background to the main theme. The 
existing politica] setting necessarily features in the 
book, especially as it affects the economic system ; 
but commendable effort has been made to avoid 
military or ideological implications, and also in- 
dulgence in what might be called ‘wishful oil 
thinking’. 

To students of oil technology, “Eternal Fire of 
Surakhany’”? ranks with many other actual and 
mythical indications of petroleum chronicled by the 
ancienis, as a chapter in the genesis of the industry 
itself. Baku has remained classic not only throughout 
Czarist times but also under the existing Soviet 
regime. Fields such as Baku, Groznyy, Maykop, 
Emba, Cheleken, Sabunchi, Balakhany, Romany and 
Bibi-Eybat individually achieved through the years 
international fame, both for geological and production 
reasons; early in this cen the Binagady and 
Surakhany oilfields added their quota to this highly 
concentrated, unique Apsheron Peninsula; now, as 


then, this Peninsula is of prime importance in Russian _ 


oil developments. 

In the present scheme of things, the State is both 
owner and operator of the industry. From initial 
geological and geophysical surveys, through the long 
sequence drilling, production, refining, transport 
and distribution of petroleum and its products, the 
State is the authority. In it is further vested supply 
and control of man-power, working conditions and 
all finances, the latter embracing not only costs of 
production but also prices of finished products. The 
oil industry in this perspective is thus seen as an 
integral part, a vitally important one, of the whole 
«economic system of the U.S.S.R. In actual practice, 
oilfields and oil plants are merged as individual 
‘trusts’; these in turn are combined into larger 

pecroups, the latter under direct control of the Federal 
~Ministry of Petroleum Production with a Minister at 
mits head. Thus Soviet oi to-day revolves around 
eight mdigenous groups: Azneft (Baku); Grozneft 
m{ North Caucasus); Krasnodarneft (Northwest Cau- 
asus); Kuybyshevneft (Ural-Volga) ; Molotovneft 
‘Ural-Volga); Bashneft (Ural-Volga); Kazakh- 
stanneft (Emba); and Sredasneft (Central Asia). 
Mn addition,® there are several trusts under the 
lirect control of the Ministry—for example, Dagneft 
an Dagestan, and Sakhalinneft on Sakhalin Island. 

In so far as statistics provide supporting evidence 
of modern developments of Russian oil, important 

acts to be deduced from data given in this 
volume are certaimly illuminating. ‘“Russia is one of 
«the world’s most important oil countries !’’, it 1s 
stated. Figures of crude oil production quoted show 
‘that, at least from 1948 until 1952 inclusive, the 
U.S.S.R. stood third in world order, the United 
States and Venezuela being first and second respect- 
ively. One of the most significant sections of this 
Bbook (Part 2) reveals how this position has been 
consolidated, judged on a purely technical basis... Uip 
to 1946 all exploratory work for petroleum’ in the 
Union was controlled by the Chief Administration 
for Geology and Geodesy of the SupremegEconomic 
Counc#, which then became the Ministry a Geology, 


resources of the Scviet Union. In this context the ° 
statement that by “the planned co-operation of the 
state, the economy, and science, three quarters of the 
entire area of the Soviet Union had been geologically 
explored up to 1947” is somewhat surprising. It is 
estimated that more than one thousand geological- 
geophysical prospesting units, well equipped, are 
working in exploration of mineral resources (including . 
petroleum), particularly in the central and peripheral 
regions of the Union. Considering the enormous size 
of territory involved, the programme ahead, even 
allowing for what has already been accomplished, 
must be'a staggering problem for the Ministry con- 
cerned-; one would have thought that considerably 
more than one-quarser of the Union awaited pioneer 
developments, especially in eastern provinces and 
more northerly latitudes. 

This is not the only problem, however. The author 
is concerned with the future oil demand of the Soviet 
Union and states h:s conclusion that “Russian oil 
supply is the Achilles’ heel of the Soviet economy”. 
From this stem arguments that indigenous oil 
supplies have not risen as rapidly as production in 
the United States and elsewhere in the world, nor 
even with demands af Soviet industrial production ; 
that imports of oil from countries within the orbit of 
the political and ecoromic influence of the U.S.S.R., 
because of their indiv-dual demands, cannot make up 
& major leeway. Sinkang, the Hast Chinese province, 
is a potential external source, dependent on positive 
economic developments foreshadowed in the Russo- 
Chinese treaty of 1950 ; but results of this exploratory 
work in terms of direcs exports of oil from this source 
to the U.S.S.R. are, so far as is at present known, 
vague. Thus, “the core of the Soviet oil industry 
will always be the Russian oil fields”, a conclusion 
leading to a searchirg epilogue to this seemingly 
well-informed book. 

So inevitably, as others have done before him, Dr. 
Hassmann detaches his theme from the U.S.S.R. and 
translates the econom:es he has been at such pains 
to expose via “Alpine regions of world politics” into 
the unpredictable futare of Middle East oil pro- 
duction. Iran, Iraq, Saudi Arabia, Kuwait, Qatar and 
Bahrein Island—herein concentrated are estimated 
to lie more than 40 pər cent of the total world oil 
reserves: a fabulous o'l area on the threshold of the 
U.S.S.R. The author leaves the reader in no uncertain 
doubt of his interpretazion of the issues at stake. If 
circumstances should ever place Middle Hast oil 
(believed to be capable of exceeding one hundred 
million tons in & matter of years) under Soviet 
control, then this colossal increment to her indigen- 
ous production implies such increase in economic 
power of the U.S.S.R. as would shake the whole 
world political situatioc. However, at this point, we 
may profitably return to the foreword, wherein that 
emiment petroleum technologist, E. de Golyer, joins 
issue. Just as the Middle East is vulnerable to 
military attack, de Galyer argues, so is the Baku 
region, the chief pres=nt source of Russian oil. 
“Clearly the strategy cf the Soviet Union calls for 
the building up of a less vulnerable sourcg of supply 
in the interior of Russie, and to this enc the Soviets 
appear to be concentreting their efforts’. Which- 
ever way one contemplitgs tke situation and what- 
ever the future may unfold in fields of nuclear energy, 
petroleum is still a major force in power politics. 

H. B. 
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Witchcraft Today 
By Gerald B. Gardner. Pp. 163+4 plates. 
Rider and Company, 1954.) 12s. 6d. net. 


HIS interesting and unusual book appears to 

be the first of its kind. Written by Dr. G. B. 
Gardner, the director of the Museum of Magic and 
Witchcraft in the Isle of Man and a member of one 
of the few covens of the witch cult left in Britain, 
it sets out to describe how the practices of modern 
witcheraft are connected with the ancient rites and 
how they may be compared with the revelations 
concerning them which were brought to light in the 
witchcraft trials. Dr. Gardner writes with a dis- 
arming simplicity. He shows himself perfectly aware 
of the difficulties, the contradictions and the apparent 
absurdities of witchcraft as it is generally understood. 
Yet, as Dr. Margaret Murray indicates ın her admir- 
able introduction to the book, much remains of 
great interest and psychological importance. The 
rhythmic movements and chants m which numbers 
of persons take part induce both exhilaration and 
at times even a kind of intoxication, during which 
gratitude is extended to the Creator for his goodness 
and hope is expressed for its continuance. 

Far from deriding the existence of the witch 
‘power’, Dr. Gardner is at pains to link it up with 
what is known about suggestion, extra-sensory per- 
ception and even radizsthesia. In the course of his 
discussion he shows clearly where the pitfalls lie and, 
while expressing his own tentative views on these 
controversial matters, never irritates the reader by 
propaganda designed to convert him to unreasoning 
belief. The book is well produced with a useful list 
of references; but unfortunately there is no index. 
It is to be recommended to all who wish to learn 
something of the meaning of witchcraft as it is to be 
understood to-day and interpreted through the help 
of modern followers of the cult. E. J. DINGWALL 


(London : ° 


Encyclopedia of Chemical Reactions 

Compiled and edited by C. A. Jacobson, with the 
assistance of Clifford A. Hampel and Elbert C. 
Weaver. Vol. 5: Nickel, Niobium, Nitrogen, Osmium, 
Oxygen, Palladium, Phosphorus, Platinum, Potas- 
sium, Praseodymium, Radium, Rhenium, Rhodium, 
Rubidium, Ruthenium. Pp. vili+787. (New York: 
Reinhold Publishing Corporation; London: Chap- 
man and Hall, Ltd., 1953.) 120s. net. 


‘HE fifth volume of this encyclopedia ‘follows 
the same pattern as that of previous volumes. 
It covers, in alphabetical order, all the elements 
from nickel to ruthenium excepting protoactinium 
and radon. Actually, only a few reactions are listed 
fot radium, rhenium and niobium. The inclusion of 
niobium seems unfortunate considering that a larger 
number of its. reactions have already been listed 
under columbium. Like some of the earlier volumes, 
the present one gives the same impression of untidy 
carelessness and poor editing. For example, the few 
reactions given under rhenium are all taken from a 
published lecture and no reference is made to the 
actual discoverers of the reactions; the impression 
is therefore given that the lecturer is the originator 
of the reagtions. e There is also some carelessness in 
regard to «nomenclature, as, for example, when 
(PNC?,), in one abstract is called phosphorus chloro- 
nitride, while in the next gt is phosphorus dichloride 
nitride; (PNCl,), is given the more workman-like 
name of tetraphosphonitrilic chloride. In addition, 
there aveea number of printing errors. 
a 
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Although this encyclopedia is extremely. usefu 
ones does feel that its value would have been greate 
if, instead of the haphazard abstraction of chemucs 
reactions from any journal which happened to E 
handy, a directed and determined effort had bee 
made to provide & yeasonably complete list of th 
reactions of the various elements. 

G. R. Daviss 


Metallurgical Abstracts : ' 
General and Non-Ferrous. Volume 20, 1952-53 (Ner 
Series). Edited by N. B. Vaughan. Pp- iv+60: 
(London: Institute of Metals, 1953.) 60s. 


HE service offered by the well-known “Meta 
lurgical Abstracts” is outstanding. For a modes 
sum & bird’s-eye view, as it were, of world progres 
in a large part of metallurgical science and practic 
is provided. The specific scope cannot be define 
with precision in a few words, but broadly it cor 
sists of the general theory of the metallic stat 
and the science and practice of non-ferrous metallurg 
(excluding mining and extraction), together wit 
many associated subjects. = 
The abstracts are informative rather than merel 
indicative, which is a great advantage especially wit 
foreign publications, although it naturally involves 
greater delay in publication than with the indicativ 
kind. The reviewer can. testify, from personal us 
to the general reliability of the abstracting. The) 
are twenty-three subject headings, and this | 
generally satisfactory, except for physical metallurg, 
the bulk of which subject is found under thre 
headings ; these are too few, and considerable wor 
could be avoided for users if more sub@™mion wel 
used. The matter is presented in good print on ver 
suitable paper, and is thoroughly indexed wit 
respect to names and subjects. A. R. BAnEY 


Exercises in Theoretical Statistics 

With Answers and Hints on Solutions. By_ Pre 
M. G. Kendall. (London: Charles Griffin and Cc 
Ltd., 1954.) 20s. 


HIS collection contains four hundred exercise 

taken mainly from examination papers ar 
research journals, and it represents yet oa 
example of the prodigious labours of Prof. M. 
Kendall, for which statisticians have already mu 
reason to be grateful. He has not attempted - 
cover all the applications of statistics, but has co: 
centrated on basic theory, dividing the exercises in: 
five groups, namely, distribution theory (100 exe 
cises), sampling theory (100), relationship (7E 
estimation and inference (75) and times series (5C 
Not all will agree with the classification he hi: 
employed; in particular, the line of demarcatic 
between the first two groups is rather indefinit 
while exercises on the evaluation of moments appe: 
in all groups. Because of the close integratic 
between courses of lectures and the examinatic 
questions to which they lead, published examinatic 
papers tend to look even harder to otbers than the 
did to their intended recipients. Thus, the stude 
working on his -own would gain little help fro 
standard texts in attempting, for example, tl 
elegant series of problems on the theory of queu 
for which Cambridge 1948 was such a vintage yea 
Prof. Kendall has now largely overcome this difficult 
by the outline solutions at the end of the book, whic 
make it igvaluable to student and teacher alike. - 


; . R. L. PLAKETT 
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THE -I5-MeV. LINEAR ACCELERATOR AT ST. BARTHOLOMEW’S 
. HOSPITAL 


By Pror. J. ROTBLAT 


N electron linear accelerator has recently been 

completed by the Mullard Research Labor- 
atories and instajled in a temporary building adjacent 
to the Physics Department of the Medical College of 
St. Bartholomew’s Hospital, London. The acceler- 
ator, which was purchased from the Hospital Dis- 
cretionary Fund, will ultimately be employed for 
treatment ; but during the next few years it will 
be used entirely for research work in fundamental 
studies on the action of radiations on living tissue, 
on new techniques in radiotherapy, and on some 
problems in nuclear physics. 

The accelerator is of the travelling-wave type. It 
consists essentially of two parts, each containing 
three one-metre sections of corrugated wave-guide 
and a feed-back system. The radio-frequency power 
is derived from one magnetron, and is split to supply 
the same amount of power to each part. The design 
of the machine is very similar to that of the linear 
accelerator at Harwell, the details of which were 
described by Bareford and Kelliher’, with the excep- 
tion that the feed-back bridge in the rectangular 
wave-guide is of the ‘rat-race’ type instead of the 
circular ‘magic tee’, and that in the second part the 
corrugated wave-guide was modified to have a ratio 
of a/i (a, radius of the iris in the guide; A, wave- 
length) ‘150, instead of 0-168 as in the first part. 
As a result of this modification, both the final energy 
and the efficiency of the machine were significantly 
increased. 

In order to check the performance of the acceler- 
ator, measurements have been made of the energy of 
the electrons in the emerging beam, using a magnetic 
deflexion method, and of the mean power in the 
beam, using a water calori- 
meter. The graphs of 
Fig. 1 show the varia- 
tion of the electron energy 
and of the pulse current 
with the gun filament cur- 
rent, which is a measure 
of beam loading. ‘The 
pulse current was calcu- 
lated from the mean cur- 
rent, assuming that the 
duration of each pulse 
was l-3 usec. It is seen 
that a usable current is 
obtained even at an energy 
greater than 16 MeV. The 
optimum output, is ob- 
tained at an energy of 
about 14 MeV., when the 
pulse current is 50 milli- 
amperes. With an input 
pulse power from the mag- 
netron of 1-8 megawatts, 
this corresponds to a pulse 
efficiency of about 40 per 
eent; the mean efficiency 
(ratio of mean beam-power 
to mean radio-frequency 
power) is about 25 per 
cent. ° 
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loading (from measurements made at 
Laboratories) 
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For therapy purposes the linear accelerator has 
been provided with an X-ray head (Fig. 2), in which 
the electron beam zoming out from the wave-guide 
can be bent through 90° by means of an electro- 
magnet. In addition, the whole head can be rotated 
in & plane normal to the axis of the accelerator 
through an are of 140°, so that the beam can emerge 
in any direction frem 20° on one side of the down- 
ward vertical to 50° above the horizontal. For 
experimental purposes the electron beam can also be 
made to emerge in the straight-through direction ; 
Fig. 3 shows a photograph of the electron beam 
emerging into the air through a beryllium—copper 
window. 
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. radiations which can be produced, the X-ray head ° 


contains a target holder which can be located in any 
one of three positions. In the first, there is no target 
and the electrons emerge directly into the air. In 
the second, they are made to strike a platinum target, 
resulting in the production of an X-ray beam. In 
the third, they strike a uranium cylinder, and the 
X-rays produced give rise to the emission of fast 
neutrons. The X-ray head contains several ionization 
chambers, to monitor the dose and dose-rate, and to 
centre the beam automatically, as well as the usual 
filters and diaphragms to flatten and define the 
X-ray beam. The aperture of the beam is rectangular 
and can be varied, by means of motor-driven lead 
diaphragms, so that at a distance of one metre the 
irradiated area can be varied from 0 to 20 cm. in 
one direction and from 3 to 28 cm. in the other 
direction. 

The output of X-rays was measured in the straight- 
through direction using a tungsten target. Fig. 4 
shows the X-ray output as a function of electron 
energy at a pulse repetition frequency of 500 per 
second. It is seen that at 14 MeV. the output is 
3,300 r. per minute at 1 metre, decreasing to 1,100 r. 
per minute at an energy of 16 MeV. After passing 
through the filters and diaphragms the X-ray 
output will probably be reduced by a factor of 
about 3, but even then it will still be considerably 
greater than that available from any other radio- 
therapy set. 

The very high output of radiations from the 
accelerator means that for many experiments the 
time of e would be very short; in fact, too 
short to be controlled by mechanical devices. For 
this reason, a new method for terminating exposures 
has been devised, namely, by means of a predeterm- 
ined number of pulses. A special electronic device 
using dekatron tubes was designed and built which 
enables one to give an exposure consisting of any 
preset number of pulses, from 1 to 10,000, For many 
radiobiological experiments, single pulse exposures 
will be sufficient and a separate facility for this is 
provided. It is also possible to vary the pulse 
repetition frequency from 10 to 500 per second. 

Éa order to avoid possible variations of intensity 
in the individual pulses, which may occur when the 

radio-frequency is switched on, the accelerator was 
modified to include deflecting coils near the gun end, 
When a current is flowing through the coils, the 
electron beam is deflected and prevented from passing 
along the accelerator until stable conditions have 
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Fig. 4. X-ray output, at 500 pulses per second, as a function of 
electron energy 


been attained. The effectiveness of the deflecting 
system was by measuring the X-ray output 
when the gun and radio-frequency were on at full 
power and the beam deflected, and comparing it with 
the output given by the undeflected beam. The ratio 
was found to be 1 in 30,000; it may be possible to 
reduce this ratio still further. | 

In the research programme, experiments have 
already begun on a number of problems. In the 
X-ray work, depth-dose determinations are being 
made as well as other measurements necessary ape 
treatment can in. In addition, experiments 
being carried out to determine absolutely the energy 
deposited by the X-rays in tissue, usi calori- 
metric method. The properties of the electron beam 
are being investigated with the view of using it for 
electron therapy. Electrons of an energy of 15 MeV. 
have a range of 3 in. in tissue, and there are definite 
advantages in using such electrons chiefly due to 
their finite range. Similar studies are bemg made 
with the neutrons, in order to explore the poss- 
ibilities of neutron therapy. The nuclear physics 
experiments are mainly concerned with photo- and 
electron-disintegrations ; the emission of photo- 
neutrons and photo-protons, and the production of 
radioactive isotopes, are being studied using several 
techniques. 

The main feature, however, of the linear accelerator 
which makes it particularly suitable for radio- 
biological research is its capability of delivering 
momentary doses of radiation at an exceedingly high 
rate. When tuned to optimum output, each pulse 
contains about 4 x 10" electrons. Sice the whole 
of the emerging beam is contained in a circle of 1 cm. 
diameter, this means that to a limited volume one 
pulse of electrons can deliver a dose of more Pag 
15,000 r. This feature opens up the possibility o 
studying effects caused by radiatjon within a very 
short time interval after it has been delivered, since 
even one pulse of radiation is sufficient to produce ans 
observable effect. Apart from the study of the 
kinetics of various radiation reactions, the ect 
resulting from the application of very high dose-rat 
lend themselves to investigation, for with a puls 
duration of 1-3 usec. the dose-rate in the pulse cai 
reach a value of 7 x 10" r. per minute. Even wher 
using;multiple pulse exposures, the average dose-rat 
can be as high as 5 x 10* r. per minute. . 

Among the experiments to be carried out in radio-~ 
biological @esearch is an attempt to measure they 
life-time of free radicals formed in irradiated fiquids, 
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by means of ther absorption spectra. For this, 
purpose, pulsed light sources have been developed 
which give intense flashes of light of about 1 usec. 
duration. These flashes will be synchronized with 
the pulse of radiation so as to obtain a series of 
absorption spectra at various intervals after the 
irradiation. In order to analyse the spectra, a high- 
speed rotating mirror with frictionless bearing has 
been built. In another series of experiments the 
effects of radiations on tissue enzymes are being 
studied, and experiments are in preparation for the 
investigation of the relationship between dose-rate 
and. biological effects on the living cell by the use of 
the tissue-culture technique. 


1 Bareford, C. F., and Kelliher, M. G., Philips Tech. Rev., 15, 1 (1953). 


RELAXATION AND FLOW IN . 
GLASSES 


HE British Society of Rheology held a sym- 

posium at Queen Mary College (University of 
London) on January 28 on the subject of “Relaxation 
and Flow in Glasses”. The theme was introduced by 
Prof. G. O. Jones (Queen Mary College), who gave 
an account of the nature and physical properties of 
‘glass’—using the term in its broadest connotation 
to cover such substances as glycerol, glucose, water, 
ordinary inorganic glesses and silica, haviag widely 
differing chemical behaviour. In this sense the term 
has essentially a thermodynamic significance, and it 
is constructive to approach the study of glasses from 
this pojaéeof view. 

In the thermodynamic hierarchy, glass is a doubly 
unstable liquid, the progress of which towards 
stability is inhibited because of its high viscosity. It 
is, first, unstable relative to any ordered crystalline 
state and will, under certain conditions, crystallize or 
‘devitrify’. However, in normal use, this does not 
occur. Of greater physical significance in the study 
of glass is its instability relative to the state of 
internal equilibrium which corresponds to ordinary 
supercooling Of a liquid. The temperature at which 
the viscosity is 10" poise (the ‘transformation tem- 
perature’, Tyg) marks a rough boundary above which 
a glass-forming system is merely a supercooled liquid 
and below which it is a glass. At any temperature 
below Ty, the glass takes a finite time to reach the 
state of internal equilibrium corresponding to the 
particular temperature. The progressive approach 
to this state—often described as ‘stabilization’—is 
normally shown macroscopically as a contraction. 
The significance of the figure 10% is only that for 
most substances it corresponds to a Maxwell relaxa- 
tion time of the order of the duration of ordinary 
experimental observations. As the temperature is 
lowered below Jg the microscopic adjustments 
necessary for the attainment of the configuration 
appropriate to the actual temperature take longer 
and longer times. This has great practical signi- 
ficance in the manufacture of optical glass. 

The rheological properties of a glass are of special 
interest since they can be assumed to imitate—but 
n slow motion—those of ordinary liquids. The 
reactions to an applied shear stress consist of a 

. reversible elastic contribution—partly instantaneous 
and partly delayed or ‘relaxing’—and an irreversible 
portion which is Newtonian viscous flow. Under a 
uniform compressive stress, there is, of®course, no 
viscous flow, but again the two reversible reactions 
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appear. The almost exact formal correspondence 
between the delayed reaction in this case and the, 
process of stabilizstion is of special interest. 

By varying the temperature, the relative import- 
ance of the separate reactions to applied stress may 
be varied, and they can be studied individually by 
simple methods. At temperatures well above Tg, 
only the viscous flow is normally of importance. 
Near Tg the threa types of reaction are of about 
equal magnitude in the time-scale of ordinary 
observations, “and shis gives rise to the possibility of 
observing frozen-ir stresses between adjacent layers 
when glass in which a temperature gradient exists is 
cooled through the neighbourhood of Ty. The removal 
of these stresses (ozten known as ‘strain’) is the main 
function of ‘annealing’ processes in commercial 
glassware. 

At sufficiently lcw temperatures the instantaneous 
elastic strain prepanderates over the other reactions 
to applied stress, and glass (though still thermo- 
dynamically an unstable liquid) becomes in its 
mechanical properties the model of a brittle solid. 

Mr. R.- W. Douglas (Research Laboratories, 
General Electric Co., Ltd., and professor-designate of 
glass technology in the University of Sheffield) spoke 
of his work in collaboration with Mr. J. O. Isard 
on the density of fused silica near Tg, where, of 
course, physical properties may be functions of ‘time 
as well as of other parameters. Because of its high 
transformation temperature (about 1,200° C.), silica 
has previously been somewhat inaccessible to such 
studies, and specia- methods have to be used. The 
typical experimens here consisted of heating the 
specimen of silica for a given interval at constant 
temperature, coolicg quickly by withdrawing it from 
the furnace, and then measuring its density at room 
temperature. The specimen was again placed in the 
furnace and the whole process repeated ‘until the 
measured density showed a constant value. <A 
density thus measured contains, of course, a Con- 
tribution from tae thermal contraction during 
cooling to room temperature, and the coefficient of 
expansion governmg this would be expected to 
change with time. In order to be able to make usé of 
these Measurements at room temperature to estimate 
the density at the original heating temperature, it 
was necessary to cetermine separately the effect of 
the heat treatmen: on the coefficient of expansion. 
The results show taat this contribution accounts for 
about half the observed. change in density. 

The corrected ecuilibrium densities were found to 
increase ag the temperature was increased in the 
range 1,050°-1,300 C., indicating that here fused 
silica has a negative coefficient of expansion if 
sufficient time is alowed for the atomic configuration 
to reach equilibrium. This behaviour appears to be 
analogous to that shown by water between 0° and 
4° C., where the increase in density with rising tem- 
perature is attributed to the collapsing of the directed 
bonds. The well-known fact that the equilibrium 
configuration in glasses can be approached from,both 
sides was demonstrated in these experiments for the 
case of silica. i 

Mr. Douglas wert on to describe experiments on 
the release of mechanical stress in® silica. ° It has long 
been known that tae release of stress in glasges—for 
example, in annealmg processes—does not follow the 
behaviour of the sample Ma#well body. Deviations 
from» this behaviour must be partly due to the 
variation of viscos-ty with time and partly to the 
influence of delayed elastic (or visco-elRs ic) eon- 
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tributions. Since the rates of approach to equilibrium 
in silica, neér Ty have been established from the * 
experiments on density changes, an attempt was 
made to estimate how far the deviations from Max- 
wellian behaviour are due to varying viscosity by 
making measurements of the release of stress from 
time to time during the slow approach of a specimen 
of silica towards its equilibrium configuration.’ The 
specimen consisted of a thick-walled cylinder in 
which a slot had been cut. The stress could be 
introduced by inserting a wedge of fused silica into 
this slot, and the magnitude of the stress determined 
by observing the birefringence. The rate of release 
of stress (at constant strain) was found to decrease 
when the specimen was heated. Eventually it reached 
a constant value after a time about equal to that 
which had been found necessary for the attainment 
of the equilibrium density at the same temperature. 
However, even at equilibrium, the release of stress 
did not follow the pattern expected from a Maxwell 
body, and an important contribution from visco- 
elasticity appéared to be present. The experiments 
were not regarded as decisive because it was found 
that as the material approached equilibrium it 
appeared to become more and more inhomogeneous. 
This behaviour was attributed to the fact that the 
viscosity after first cooling from a high temperature 
would have nearly the same value throughout the 
specimen, but as the configuration reached equil- 
ibrium, differences ın viscosity due to physical 
inhomogeneities might become more marked. - 

Dr. R. O. Davies (Queen Mary College) spoke of 
the possibility of giving a thermodynamic treatment 
of the process of attaining configurational equilibrium 
(or stabilization). 

In order to do this, one must assume that the 
instantaneous state is fixed not merely by the pressure 
and temperature (say) but by one or more internal 
ordering parameters ag well. The principle involved 
is not new, but has been used in chemical thermo- 
dynamics since the time of Gibbs. (In chemistry the 
internal parameters are ‘degrees of reaction’, de- 
scribing the progress of chemical changes which can 
take place in the system.) -With glasses the simplest 
procedure is that due to Tool, who mtroduced and 
used a ‘fictive temperature’ (T), giving a measure of 
the internal state of the glass. When T is equal to 
the real temperature (T), the glass is in thermo- 


. dynamic equilibrium „g and has its equilibrium struc- 


ture; when it is not, the structure is that of a glass 
which would be in equilibrium at a temperature 
higher or lower than 7 (according as T is greater 
or less than T). ' 
Adternatively, a ‘fictive pressure’ might be intro- 
duced. This is especially convenient in the discussion 
of experiments in which the pressure on the glass ig 
varied, and can be used to give @ qualitative explana- 


tion of some aspects of the recent experimental, 


observations of P. W, Bridgman and I. Simon on 
volume changes in glass at very high pressure. 

Tool’s idea can be fitted into a rigorous thermo- 
‘dynamic. formalism which—with’ appropriate exten- 
sions—should be applicable to any isotropic process 
in glasses. ‘The main results for a single ordering 
parayneter dre : (af a set of thermodynamic relations 
connecting.the properties of a glass with those of the 
corresponding equilibrium liquid, (b) a means of 
predicting -the kineti® b@haviour under various 
experimental conditions (for example, isothermal- 
isobaric, ,adiabatic—isobaric, etc.) in terms of that 
observed Sider any one set of conditions. 
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Experimentally it is pu that in no case which 
can be checked are the predictions under (a) exactly, 
fulfilled. Those of {b) have never been tested.. The 
reason for the failure of (a) is that one ordering 
parameter is not enough. This is especially coh- 
spicuous in the specia) case of borosilicate glass“ To 
remedy this, more parameters must be introduced, 
and the limiting case is that of an infinity of para- 
meters and æ continuous distribution of relaxation 
times. Thus the thermodynamic theory becomes 
simlar to the treatment of the general isotropic 
response of a linear body—a problem farhiliar to. 
rheologists. The thermodynamic approach is, how- 
ever,-more flexible and attractive than the purely 
mechanical treatment. , 

It is clearly desirable to extend the thermodynamic 
treatment so as to deal with shearmg motion as well. 
Here a curious situation appears. We should like to 
be able to exhibit delayed elasticity and flow as a 
special case of stabilization. It is possible to deal. 
with delayed elasticity provided we exclude per- 
manent deformation and admit a, tensorial degree of 
order: instead of a scalar quantity. Alternatively, it 
is possible to derive the Stokes—Navier equations for 
the case where there is no delayed elasticity but only 
permanent deformation. But the central problem of 
combining both reversible and irreversible fluidity 
within a single thermodynamic framework seems to 
be more difficult. 


PROJECT ‘SHOWER’: ADI 


INVESTIGATION ON WARM?:RAIN 


IN THE HAWAIIAN ISLANDS 
ee By P. SQUIRES 


Division of Radtophysics, Commonwealth Scientific and 
Industrial Research Organization, Sydney : 


NE of the most mteresting problems in the 
subject of the physics of rain is posed by rain 
which falls from clouds wholly warmer than freezing, 
often called simply ‘warm rain’. The classical theory 
of the formation of raindrops expounded in -19383 by 
Bergeron envisaged æ cloud of supercooled water 
droplets in which, as coolmg proceeded, ice crystals 


. began “to- form, usually at temperatures’ around 


—10° to —15° C. However, over the past ten years 
or so, many cases of ‘warm rain’ have been reported, 
and, after some hesitation, Its existence is now 
universally accepted. 

The basic problem in the formation of this sort of 
rain is to explain how a single cloud process can 
sometimes give rise to two families of drops: on 
one hand, cloud drops, and on the other, raindrops 
which are of the order of 10° times greater in mass. 
Some quite drastic form of selection in favour of á 
few of the droplets seems to be indicated. In the 
Bergeron process the singular character of the ice 
crystal in a cloud of supercooled water provides a 
key which seems adequate. In warm clouds it is not, 
obvious what determines the selective growth of g- 
small number of drops. ty. 

- ‘Condensation nuclei vary widely in size and- 
eflectiveness. This no doubt causes some cloud 
droplets, formed on the larger or more effective. 
nuclei, to outgrow others. Nevertheless, it is generally 
agreed that this effect is quite inadequate to explain 
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she growth of raindrops in a cloud. If this is so, the 
raindrops must gain most of their water by colliding 
and coalescing with cloud drops. Computations have 

Mheen made, by several authors, of the growth of a 

wcaindrop by this process, starting off from a some- 
what bigger-than-average cloud droplet which as it 

ell through the cloud collected some of the droplets 
n its pa The view has been advanced that some 
of the giant sea-salt nuclei observed by Woodcock 
sould outgrow the vast majority of the smaller 
auclei and so provide the ‘singular’ particles which 
2row eventually to raimdrops. 

It is now well known that warm rain is very 
common in tropical maritime climates. A. H. 
Woodcock, of the* Woods Hole Oceanographic 
Institute, has spent two periods of several months 

min the Hawaian Islands during the past two years, 
studying the relation between sea-salt nuclei and 
warm rain. The advantages of these Islands for such 
«studies are indeed strikmg. Lymg m lat. 19°-22° N., 
they are subject most of the time to the Trade wind. 
For 2,000 miles around, there is no land except other 
emall oceanic islands. The islands. of Oahu and 
Hawaii have a simple topography ::“Oahu consists 
rimarily of a 3,000-ft. ridge lying almost across the 
tream of the Trade wind, and Hawaii of two’ cone- 
haped mountains, Mauna Kea and Mauna Loa, as 
shown in the map (Fig. 1); each of these reaches 
very nearly to 14,000 ft. 
and extraordinarily regular. 
6,500-ft. saddle, thirty miles wide. The line of the 
peaks is very néarly north-south. The easterly 
stream of the Trade wind is broken here into three 


Between them is a 


branches, one passing north of the Island, one south, 


and one through the saddle. A good road runs -west 
from the city of Hilo on the east coast up through 
the saddle (about thirty mules away), so that 
measurements can be taken on the orographic rain 

hich, falls on this slope of the Island when the 
-rade wind is fairly strong. Finally, the airport at 
Hilo has full facilities, and the density of air traffic 
is not such as to cause inconvenience to oon 
aircraft operating in the area. 

Theides, of a joint international project’ in Hawaii 
was sponsored by A. H. Woodcock, of Woods Hole, 
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end by W. A. Mordy, of the Meteorological Depart- 
ment of the Pmeapple Research Institute of Hawaii 
and the Hawaiian Sugar Planters Association in Hono- 
lulu. The Office of Naval Research of the U.S. Navy 
provided funds to the Woods Hole Oceanographic 
Institute for the purpose, and the Radiophysics 
Division of the Commonwealth Scientific and Indus- 
trial Research Organization was invited to participate. 
Several other organizations were represented as well. 


The research workers who eventually assembled at 


Hilo early in October 1954 were: ,A. H. Woodcock, 
D. C. Blanchard and. A. T. Spencer, from the Woods 
Hole Oceanographic Institute; W. A. Mordy, L.. 
Eber and D. S. Joùnson, from Mordy’s Honolulu 
group; E. Eriksson, of the Institute of Meteorology, 
University of Stockholm; V. J. Schaefer, of the 
Munitalp Foundation; E. J. Workman and B. K. 
Seely, of the New Mexico Institute of Mining and 
Technology; C. E. Junge, of the U.S. Cambridge 
Air Force Research Center; E. A. Amman, of the 
U.S. Weather Bureaz; J. Warner, P. Squires and 
S. Twomey, of the D-vision of Radiophysiecs, Sydney, 
of the Commonweslth Scientific and Industrial 
Research Organization. The U.S. Weather Bureau 
gave full co-operatior., arranging for six-hourly radio- 
sonde and rawind observations at Hilo, besides 
attaching a full-time meteorologist (E. A. Amman) 
to the project. Tha whole group was very con- 
veniently housed in the National Guard Officers’ 
Club alongside Hilo airport. Three aircraft were 
used: two light aircraft provided and flown by the 
agricultural aviation firm of Murrayair, and a Royal 
Australian Air Force Dakota flown from Australia 


. and operated in Hawaii by an R.A.A.F. crew of 
SIX. 


The Woods Hole group was equipped to measure 
sea-salt nuclei from sircraft and raindrop spectra on 
the ground. Mordy’s Honolulu group undertook 


most of the ground observations, such as rainfall and, _ 
Schaefer and Workman’ 


pilot balloon observations. 
were concerned witk atmospheric electricity, Seely 
with measurements cn sea salt using the sensitized 
gelatine strip method. Junge made measurements of 
the trace constituents of the atmosphére, and Eriks- 
son of the salt and nitrogen content of rain samples 
collected by the Woods Hole and Honolulu groups. 
Warner and Squires were equipped to measure the 
liquid water content and temperature of clouds, and 
the spectra of droplets in them. Their Dakota air- 
craft was also equipped with 10-cm. radar for 
observing the distribction of rain in clouds. Twomey 
was concerned with measuring’(on the mountain- 
side) the spectrum o? raindrops and the Soe on 
cloud drops. 

Two themes were adopted as a basis for T 
measurements. Woočcock had earlier found evidence 
of-a remarkable relationship between the salt content 
ofthe clear air over the sea, and that of the rain 
which fell on the windward slope of the Island. 
Accordingly, with Blanchard and Eriksson, he took 
samples of airborne sea salt over the sea on each day 
when the Trade Winds blew, and made measurements 
on the spectrum of the raindrops falling on the 
mountain-side and on the b salinity of rain 

samples taken over short periods by sheans of a 
large {1 m.*) funnel. Eriksson also analysed these 
samples for nitrogen, and the comparison of his 
results with Juyge’s ororftised to be fruitful. 

Th remaining resources of the project were not 
directed to any partisular aspect of the problem of 
warm rain. On the contrary, the aim was to get.as 
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complete a picture of the whole process as possible, 
The objective chosen to give coherence to the 
observations was the simplest one that came to mind : 
to concentrate all thé observations on the central 
stream of the Trade Wind which climbs up the 


mountain-side and passes through the saddle; to- 


measure the properties of the air as it crosses the 
coast and again as it debouches through the saddle, 
and to see whether the depletion of its water vapour 
and sea-salt content could be related to the amount 
of rain which fell on the slopes, and to the salinity of 
the rain. The Trade Wind inversion provided a con- 
, venient and easily recognized upper boundary to the 
mass of air involved in the experimént. 

This ‘budget’ operation, as it was called, required. 
the co-operation of many people. On one day, the‘ 
mass of air chosen for investigation was that 'which 
crossed the coast between 1 p.m. and 3 p.m. It-was 
estimated that it would take two hours to reach the 
saddle, so that it would be passing out of the experi- 
mental area between 3 p.m. and 5 p.m. Between 
1 and 3 p.m., two light aircraft patrolled offshore, 
and observations were taken of the sea-salt spectrum, 
the temperature and humidity of the air, and the 
water content of-clouds, up to the base of the 
inversion. During the same period, pilot balloons 
were run at stations along the coast in order to 
determine the boundaries of the stream which con- 
verged into the saddle. At 1 p.m. observers set off 
on two parallel roads towards the saddle, emptying 
and rinsing out the hundred rain gauges which had 
been set out at intervals of a mile apart. They aimed 
at reaching the saddle at 3 p.m.; at that time other 
observers followed up along the same roads, measuring 
the rain which had fallen in the two-hour ‘period and 
taking samples for salinity determinations ;. they 
aimed at arriving at the saddle area at about 5 p-m. 
At 2.30 p.m. the Dakota aircraft took off, climbed 
over the sea, taking soundings of temperature and 
humidity, and then went inland above the oro- 
graphic cloud to the saddle. Here there was usually 
a clear space, and a sounding was made as low down 
as possible, usually to within 500 ft. of the ground, 
measuring temperature, humidity and sea-salt con- 
tent. The Dakota, continued observations until 
5 p.m., alternately sounding in the saddle area and 
making runs down the mountain-side to Hilo in the 
orographic cloud, at fixed ground clearances, usually 
1,000 and 2,000 ‘ft. On these runs the liquid water 
content and droplet spectra of the orographic cloud 
were observed. During the period 1 p.m.—5 p.m., the 
spectrum of the raindrops was observed at two levels 
‘ on the slope, and ‘electric charges on cloud droplets 
at one level. A 10-cm. and a 3-cm. radar observed 
‘the motion of showers ; cameras on the upper slope 
of Mauna Loa recorded the motion of the cloud tops, 
_and anemometers at the coast, on the slope, and_in 
the saddle measured the run of the wind. 

Despite an unusually fine stretch of weather during 
November, a great deal of information was gathered. 
Several months will be needed to reduce all these 
observations to tabular form for publication later 
this year. 

The burden of the many detailed arrangements for 
so large aegroup®of people inevitably fell on the 
Horfolulu greup who acted as hosts; without their 
efficiet organization of accommodation, transport 
and the like, much less would have been achieved. 
Excellent co-operation was given, tdo, by the aero- 
nautical and defence authorities at Hilo Airport, and 
by the po®ple of Hilo. 
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OBITUARIES 
Mr. J. F. Didusch 


James Francis Dipusca, internationally knowr 
as a medical and embryological illustrator, died or 
“March 16 in Baltim6re, where he was born on June 
17, 1890. His grandfather was an artist-lithographem 
in Munich, Germany, and his father a sculptor anc 
wood-carver in Baltimore. Jameg Didusch studiec 
both mechanical drawing and the fine arts at the 
Maryland Institute of Art and Design, and medica 
illustration with the late Max Broedel at the Johns 
Hopkins Medical School. “In 1913 he joined the 
newly formed Department of Embryology of th: 
Carnegie Institution of Washington, and worked ir 
its Baltimore laboratory during his entire professiona 
career with only one brief interruption. 

Didusch illustrated the researches of the dis 
tinguished embryologists, F. P. Mall and George L 
Streeter, and their colleagues with a remarkable 
combination of accuracy and beauty. He woulc 
never draw anything which he could not see clearly 
and comprehend. Thus he acquired a sound know 
ledge of human development, and himself became £ 
contributor to the precision and clarity of work 
published from the Department and sometimes ar 
anonymous colleague in the research. Although from 
time to time he also illustrated clinical books anc 
articles, his real life-work is in the successive volumes 
of the Carnegie Contributions to Embryology. Among. 
hundreds of drawings, it is difficult to choose those 
which best illustrate“ his beautiful hee Notable 
among his early work are the plates for L Weed’s 


. monograph on the cerebro-spinal spaces cal l. 5) andil 


for Florence Sabin’s article on the primitive bloodii 
vessels (Vol. 6). Later on he drew a series of pictures 
of important human embryos which have become 
classics of embryological art and are widely copied inw 
the text-books, the finest of all perhaps being the 
lateral view of a 10-somite embryo, Carnegie 5078, 
in Volume 20 of the Contributions. A special talent 
for clear and simple diagrammatic representations 
without losing the similitude of animal tissues ir 
shown by a page of diagrams illustrating the placen- 
tation of the rhesus monkey, Vol. 27, p. 9. Even in 
the last volume published in his lifetime (Vol. 35) the 
drawings for L. J. Wells’s monograph on the dia- 

phragm, made when his health was already failing, 
show his characteristically firm touch in line drawing 
and his refined half-tone style. Didusch carried his 
zeal for perfection all the way to the press-room, 
where he often supervised the inking ofthe rollers or 
helped mix the colours so that the drawings would 
be properly printed. 

Mr. Didusch was a man of very sociable disposition. 
Loving good music, good food and a good story, he 
endeared himself to all his fellow workers, who will 
remember him as a generous friend as well as a 
stimulating collaborator and one of the “greatest 
scientific illustrators of his time. 

GEORGE W. CoRNER 
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Mr. W. R. Sherrin 


Wirtrmam ROBERT SHERRIN was born at Twicken- 
ham on May 20, 1871, and died at South Norwood, 
London, on March 22 after a long failing in health. 
He was a son of John Sherrin, R.I., from- whom he 
inherited @skill of hand, brush and pencil. Ag a boy 
he was sickly, and an outdoor life was prescribed : 
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partly’ for this! raasori hib sdubation: was neglected, 
_though, for a time,’ hie - attended Taplow Grammar 
_School. ,.When he'was-eight years old his family 
~fnoved to: Ramsgate, and he soon began to wander 
about the Isle of Thanet and became an avid collector 
of natural history specimens. @ Later, he opened a 
taxidermist’s shop at Ramsgate. “His ability at 
mounting and at ao led tò his appointment in 
1896 as an articulator in -the-Zoological Department 
of the British Museum (Natural History). His health 
by then had so improved ‘that for many ‘years he 
cycled to and from Southénd-on-Sea, where he had 


gone to live; until récently he rose at 4 or 5 a.m.* 


and worked at whatever extra task he had on hand. 
He was employed in the Zoological Department- of 
the Museum until 1928, his manipulative excellencé 
being signalized by the naming after-him Of a Tat 
from Sind and a bat from New Guinea. *: < 

In 1919 Sherrin ‘was appointed curator ~and 
secretary ofthe South London Botanical Institute. 
This Institute at South Norwood, with a large ahd 
valuable herbarium and library, was founded by 
A. O. Hume in 1911, “to promote, encourage, and 
facilitate amongst the residents of South London, the 
study of “the science of Botany”. To some this 
appointment was surprising ; but Sherrin was a 
well-known amateur botanist with a special interest 
in grasses; ‘sedges and, miore partivularly, m mosses. He 
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wasattfacted tò mosses: because they" were -so often 
* uséd as" packitig’ for-zoological-specimens: the fre- 
quency of Sphagnum may have led to his study of this 
difficult genus, on wich he published: {An-EHustrated 
Handbook ofthe. British Sphagna”’ in 1927. 

No longer able to put in-full. time at, the British 
Museum, he worked from 8 a.m. to 12 noon. .In_ 1928, 
at his request, he was transferred to the Department 
of Botany to take charge of the moss collection ‘after 
A. Gepp’s retiremens. He continued there until 1947, 
and on leaving. thè Museum was awarded a Civil List 
pension. ~- 2 .-..  ™ 

Sherrin was. high2y successful at South London, 
applying himself wita energy and devotion to running 
the-Institute... He was a born teacher—though not a 
good lecturer—and ‘had an -inspiring and «helpful 
infliience on young and old seekmg a knowledge of 
plants, as several ‘who became eminent. botanists have 
testified. The field excursions which he regularly 
conducted. were of great value not only to. adult 
members of the Institute but also ta university 
students and others who found ‘stimulus and satip: 
faction in his knowlsdgeable enthusiasm. : 

He was elected an associato of the Linnean Boden 
of London in 1919, end recently a-life-member of the 
Zoological Society. -He served -as president of the 
Piet Bryological POROY during 1947—48. 

J. RAMSBOTTOM 


- w l o 


NEWS and VIEWS p ae 


Sir German Sims Woodhead, K.B.E. (1855-1921) 


. German Sims WoopHEAD, who was born one 
hundred years ago on April 29, 1855, came of old 
Yorkshire Quaker stock, and was educated at Hud- 
dersfield College and then at the University of 
Edinburgh, where he graduated in medicine in 1878, 
taking his M.D. three years later. After postgraduate 
studies in London, Berlm and Vienna he became 
demonstrator of pathology at Edinburgh under W. S. 
Greenfield and superintendent of the research labora- 
tories of the Royal College of Physicians of Edinburgh. 
In 1890 he was appointed director of the Conjoimt 
Board’s laboratories m London. In the Lancet 
laboratory Sims Woddhead investigated incandescent 
gas lighting, the flashpoint of lamp oils, and the 
standardization of disinfectants. In the early days 
of diphtheria antitoxin he placed its manufacture m 
Great Britain on a sound basis. As assistant com- 
missioner of the Royal Commission ‘on Tuberculosis, 
he became a ‘recognized authority on that disease, 
and with P. C. Varrier-Jones he founded the Papworth 
C'olony near Cambridge in 1918. -In 1899 he succeeded 
A. A. Kanthack as professor of pathology in the 
University of Cambridge, where he played a leading 
part in the planring of new laboratories. His best- 
known books are ‘Practical Pathology” (1883), for 
many years the standard text-book for students, and 
“Pathological Mycology” (1885) with A. W. Hare. 
Sims Woodhead founded the Journal of Pathology 


and Bacteriology, of which he was the sole editor ' 


until 1906, when he continued as editor-in-chief until 
1920. For his work on chlorination of water for the 
supply of troops and for other war services he was 
created K.B.E. in 1919. He was president of the 
Royal Microscopical Society and of the Pathological 
and, Bacteriological Laboratory Assistants’ Associa- 
tion, which he was instrumental in orgfnizing. A 
militant teetotaller,a genial companion and a delight- 


ful host, “Sims Woodhead died on December 29. 1931, 
after a long period of failing health.. 


Honorary Fellowships of the Imperial College of 
Science and. Technology, London e 


. Tum -following have -been elected to honorary 
fellowships of the -mperial College of Science and 
Technology,-London : Dr. Eric Ashby, president and 
vice-chancellor of The Queen’s University, Belfast ; 


Mr. L. C..Hill, technical adviser to the board of the . 


Rio Tinto Company; Sir George Nelson, chairman 
and managing director of the English Electric Co., 
Lid. ; 
mining in the Imperzal College ; Sir George Thomson, 
master -of Corpus Christi College, Cambridge, and 
emeritus professor of physics in the Imperial College. 


Pastoral Research et Armidale, New South Wales 


A SMALL research commuttee is being established- 
by .the Commonwealth Scientific and Industrial 
Research Organization, Australia, and by ¿the 
University of New England, so that pastoral research 
by the staff at the Armidale Regional Pastoral 
Laboratory of the C.S.I.R.0. and by the University’s 
newly established Faculty of Rural Science will be 
closely linked and that the resources of both can be 
related and used tc best advantage. For the time 
bemg, the committee will comprise the following: 
Prof. G. L. McClymont, recently appointed to the 
chair of rural science at the University of New 
England, who will act*as chairman and University 
representative; Mr. R. Roe, th® senior officer at 
Armidale of the Division of Platt Industry, 
C:S.I.R.O., who will be deputy chairman and repre- 
sentative of the Drvisiom of Plant Industry; Dr. 
A. T. Dick, of the Division of Animal Health and 
Production, Parkvile; who has been appointed 
because of his outstanding knowledge and™»xperience 


Prof. J. A. 3. Ritson, emeritus professor of | 


+t 


752 


in the problems of animal and’ plant relationships ; 
and Mr: J. F. Barrett, of the Armidale Laboratory, ® 
who will act as secretary and executive officer of the 
committee. The chiefs of Divisions of Plant Industry 
and Animal Health and Production of the C.S.I.R.O. 
will. be ex oficio members. : 


Recent Earthquakes 


Dura February and March seven arih 
occurred having logarithmic magnitude greater than 
6. The greatest of these occurred on February 27'in 
the Kermadec Islands region, and had a magnitude 


of 8. : The next greatest occurred on March 31 near 


the north-west coast of, Mindanao. mm, the Philippine 
Islands. In this latter shock most destruction appears 
to have happened .in the Lake Lanao region, with 
Hagan, Dansalan City and Ozamis City the.. most 
affected places. In Ozamis City the Catholic church 
and. many port facilities collapsed, and water and 
electricity systems were seriously damaged. The 
property damage left some ten thousand people 
homeless, 425 persons heing killed and two thousand 
injured. On February.18, fourteen persons were 
killed during an’ earthquake which caused, moderate 
property damage at. Quetta (see Nature, February 26, 

370). A deep-focus earthquake, having a focal 
depth of 600 km., occurred on February 8 in southern 
- Bolivia, and two on February 23 in the Fiji Islands 
region. European earthquakes occurred on February 
9 at Foggia in southern Italy, on March 18 at Bene- 
vento in Italy, on February 17 near the north coast 
of Sicily and on February 21 near lat. 39° N., long. 
23° E. This last caused damage and casualties at 
Volos in Greece. On March 28 a further earthquake 
occurred near the south coast of Greece causing 
damage at Pirgos.. On April 11 a second shock 
occurred at Mindanao; causing further property 
damage,- while on April 19 and 21-further shocks 
occurred near Volos in Thessaly.. On April 19, after 
a minor tremor, the earthquake caused the collapse 
of three hundred houses_and damage to-four-fifths of 
the buildings in Volos. Only one person was killed 
and forty-two injured, but more than three thousand 
were rendered homeless. The second strong shock on 
April 21 caused the collapse, to the accompaniment 
of large clouds of dust, of many of the buildings 
weakened by the first shock, so that now, in a town 
of some fifty thousand inhabitants, only about a 
hundred houses remen standing. Government House 
is so damaged that it is uninhabitable. In this second 
earthquake near Volos within forty-eight hours, six 
or more persons were killed and more than sixty 


seriously injured. » 


Sartdwich Training and Education _ 


_ THE case for ‘sandwich’ courses consisting of 
full-time work in industry alternating with full- 
time study in senior educational mstitutions Was 
discussed at'a meeting arranged by the Southern 
Regional Council for Further Education at South- 
ampton in October 1954. The chief advocates were 
Sir ‘Arthur Smout and J. Wilson, principal of-the 
Birmingham College of Technology. Sir Arthur 
argued that these courses are particularly valuable 
for young men who have just failed to comply with 
a Certain etandard imposed as a. condition of 
matri@ulation—the ‘near pass’.man. Through sand- 
wich systems of traiging, these men might well 
develop into promising technologists imstead of 
becoming technicians. To make sandwich courses 
effective, &e said, industrialists must get away from 
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the idea that all higher education must be of the 
university type, governed by university standards 
and inspired by university ideals. N 
In his‘address, Principal Wilson stated that sand- 
wich training and education courses are mainly the 
concern of the technjcal colleges. Their objectives 
should be to achieve a technological standard not 
less than, and probably higher than, that connoted 
by the Higher National Certificate; to give a broad 
knowledge of the fundamental sciepces on which a 
particular technology is based; to relate studies in 
which a student-apprentice is primarily engaged to 


-those other branches of technology in order to avoid 


narrow specialization; to ‘integrate theoretical 
studies with practical training, partacularly during 
the last year.of the course; to give some under- 
standing of the historical and economic basis of 
society in relation to industry; and to develop 
powers of expression and social competence necessary 
for @ person. to play an effective part in an industrial 
organization. 


Marshall Aid ee rae 
Report for 1954 


. UnpER the Marshall Aid Commemoration Act, 
1953, a Marshall Aid Commemoration Commission 
was appointed by the Secretary of State for Foreign 
Affairs, with Sir Oliver Franks as chairman, and 
the first annual report, covering the year ended 
September 30, 1954, has now been issued (Cmd. 940. 
London: H.M.S.O., 1955; 3d. net), The Com- 


t 


Commission : 


_ mission, which includes among its members Lord 


Adrian and Lord Baillieu,: with Sir sarees Morris 
and Sir Philip Morris ex officio as, ectively, 
chairman. of the Committee of Vice- Chart ancellors’ and 
Principals ‘and vice-chairman of the Association of 
Universities of the British Commonwealth, was in 
operation for only part of the year, and its two 
meetings were concerned largely with planning for 
the first group of twelve Marshall scholars to take up 
their studies in Britain in October’ 1954. Of these 
twelve, one is studying political science, another 
industrial relations and a third anthropology, at the 
London School of Economics and Political Science ; 
a fourth is studying the physics of metals at the 
University of Bristol, and the remainder are reading 
history, law, classics, literature, economics or oriental 
studies. Some minor amendments have been made 
to the regulations for the next elections of Marshall 
scholars, providing a more precise definition of the 
age-limit for candidates, for payment of candidates’ 
travellmg expenses to interviews, for rejection of 
incomplete applications, the inclusion of employment 
as qualification for application in a particular region 
and for clarification of the position about holding 
another award. No accounts are presented, as the 
expenditure of £1,877 for the year ended March 31, 
1954, was borne by the Foreign Office. Expenditure 
for 1954-55 is estimated at £9,312. 


Chemical Branch of the London County Council 


THe report for 1953 of the London County Council 
Medical Officer of Health and Principal School 
Medical Officer contained an account of the Chemical 
Branch, including a history of the Branch since its 
formation, prepared by Mr. C. J. Regan, who retired 
frorn the position of chemist-in-chief in March 1954; 
and ‘this latter report has now been reprinted under 
the title “The Application of Chemistry and Allied 
Sciences te the Public Service”. A consulting chemist 
was first appointed to the Metropolitan Bard of 
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Works in 1869, and in 1878 this became a full-time . 
appointment, when a Chemical and Gas Department * 
was formed. ' In 1889, after the constitution of the 
London County- Council, the Council took over the 
- functions of the Board of Works, the duties of which 
were then largely concerned wath sewage disposal and 
gas supplies. When treatment of sewage by chemicals 
was introduced, this became a joint service between 


the chief engineer and the chemist. Other chemical. 


work carried out at the formation of the London 
‘ County Council dealt with the examination of general ` 
stores such as soaps, oils, etc., and of foodstuffs for 
residential institutions, and statutory work on the 
testing of petroleum in relation to thé issue of storage 
licences. 

In 1912 the Chemical and ans Deparment was 
abolished, and the bulk of its work was merged 
in the then rapidly developing Public Health Depart- 
ment, of which it became the Chemical Branch. 
Mr. Regan reviews the way m which the work of 
the Branch has grown in complexity with the advance 
of scientific knowledge and also emphasizes ‘the 
economic value of its work, for example, in the 
preparation of approved lists of paints and checking 
thé qualities of ‘deliveries of paint, -which have 
reduced to an exceedingly low level failures among 
paint, an item on which more than a million pounds 
& year is spent. More than twenty-five thousand 
samples were examined in 1953, the most numerous 
categories being samples of river water, sewage and 
effluent, primary and digested sludge, water from 
steam-raising plant,’ clay, sub-soils and borehole 
waters, and paints, varnishes: and distempers. The 
staff of my -four includes twenty-seven professionally 
qualified chemists; the report abounds in examples 
of the way m which the work of- the Branch safe- 
guards public health and welfare. 


Nutrition of the Rubber Tree 


A RECENT issue of the scientific journal: of the 
Rubber Research Institute of Malaya contams two 
contributions on the nutrition of the rubber tree. 
E. W. Bolle-Jones (J. Rubb. Res. Inst. Malaya, 14, 
231; 1954), using seedlings of a particular clone of 
Hevea brasiliensis grown m pot sand culture, has 
investigated , the mter-relationships of magnesium, 
potassium and phosphorus on growth. A close inter- 
relationship between the three nutrients, affecting 
the growth and composition of the plant, was demon- 
strated.” It was found that the concentrations of 
rubber in the stems and petioles varied slightly with 
nutrient-levgls, and that they were inversely related 
to the dry-weight values. The same author, with K. 
Ratnasingam (2b7d., 257), has also investigated inter- 
clonal and seasonal variations in the composition of 
leaves. By appropriate sampling and analysis of 
three clones, they have found that the petiolar rubber 
concentration and the laminar concentrations of 
chlorophyll, ash, nitrogen, phosphorus, magnesium, 
potassium, calcium and iron varied according to the 
clone. With increasing age of leaf there were increases 
in the petiolar concentration of rubber ‘and the 
laminar concentrations of chlorophyll, ash, calcium, 
iron and manganese, but decreases in the laminar 
concentrations of nitrogen, phosphorus and potas- 
sium. The month of sampling had an important, effect 
on the concentration of each variable examined.’ It 
also had a significant influence on the effect of whorl 
position (or age of leaf) on the concentrations of 
rubber, chlorophyll, phosphorus and calium found. 
Different clones showed different effects in relation 
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to month ‘of-sampling.. Seasonal variations in -the 
rubber, nitrogen and iron’ concentrations. could -be 
abtributed-in'part so rainfall distribution. It was also ° 
ascertained -that -taé concentration-of-rubber:in the 
petiole varied according to the nitrogen concentration 
in the blade, and:that this in turn was influenced 2 Dy 
the calcium concentration. ‘ 


Status of Invertebrate err a Toronto 


Conference 


, Tne fourteen pepers on “The Status. of Inverte- 
brate Paleontology” presented at+a symposium in 
Toronto in 1953 heve beer published. in the Bulletin 
of the Museùm of Comparative Zoology at Harvard 
College (112, No. €, 91; 1954. 2.50 -dollars)}: `The 
authors are American, British and German -membeis 
of añn“ international team working to produce a 
“Treatise: of Invertebrate Paleontology’? under the 
editorship of R. C. Moore, -of Kansas. (Since the 
symposium was held, 'two ‘parts ‘of ‘this -““Treatise”’, 
obtainable from tke Geological Society of America 
at 3 dollars each, have been published: . Part D, 
Protista 3, Protozca (chiefly Radiolaria and. Tintin: 
nina), by A. S. Campbell and R. C. Moore ; -and 
Part .G, Bryozoa, ky R. S. Bassler.) Following ‘two 
short introductory articles are nine contributions, 
each intended for non-specialists, to assess the present 
staté of-knowledge 20ncerning classification, patterns 
of evolution and geological history of a particular 
pTOUp: 

- Such authoritative accounts are woco to bio- 
logists ins both arcient and`modern fields. `The 
non-specialist level, inevitably, is placed differently 
from group to group, and sometimes a bibliography 
is offered and sometimes not. -Familiar groupings 
now held to be of polyphyletic origin are discarded 
or their demise is threatened; healthy doubt and 
ignorance prevail concerning some phylogenies, and 
in one major group no classification is visualized 
at present above she superfamily category. The 
groups treated are. Protozoa by H. E. Thalman ; 
Coelenterata by J. W. Wells; Pelmatozoa by R. C. 
Moore ; Eleutherozoa by J. W. Durham ; Pelecypoda 
by N. D. Newell; Gastropoda by J. B. Knight, R. L. 
Batten and E. L. Yochelson; Cephalopode by B. 
Kummel; Trilobita by H. B. Whittington; and 
Graptolithina by O. M. B. Bulman. A. Petrunke- 
vitch’s essay entisled “Macroevolution and the 
Problem of Missing Links” offers an explanation why 
speciation alone’ fails to account for apparent 
evolutionary discontinuity. “The remaining articles 
are concerned respectively with the ammonoid 
suture (O. H. Schindewolf), with the evolution of 
late Paleozoic invertebrates in response to major 
oscillations of shallow seas (R. C. Moore) and with 
various aspects of skeletal materials (H. A. Lowen. 
stam). This stimuleting publication has been edited 


by B. Kummel, who was the chairman of the 


symposium. 


Extraction of Small Fragile Ammonites 


Ix the February issue of the Museums Journal, Mr. 
C. P. Watkins outlnes an inexpensive method for 
hardening, extracting ånd develo oping the surface de- 
tail of small, thin, fagile ammonites witich occur in » 
the Lower Lias shales of Leicestershire. ‘The tgp cover | 
of matrix is removed and the specimen immersed in 
industrial alcohol fer fife rfinutes. The matrix is 
smeered with ‘Vaseline’, and a thin layer of shellac 
is painted over ammonite and ‘Vaseline’ and allowed 
to harden. When the film is removed, th? ammonite 
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generally adheres to it.- The under-surfaces of the 
ammonite and film are cleaned with benzolene and 
* fragments of matrix removed. After drying, the 
specimen is placed film downwards on a glass sheet 
smeared with ‘Vaseline’.° A shellac film is painted on, 
and at the tacky stage a paper slip with registration 


number is affixed. When rhard, the edges of the 


shellac are trimmed with a pair of scissors. Surface 
relief may be increased by Poeeting sped shellac 
surfaces with alcohol. 


National ‘Museum of Walés : Report for 1953-54 
THe annual report for 1953-54, of :the National à 


Museurn ‘of Wales (pp. 63-44 plates ; ; .from the 
Museum, Cardiff ; 1954) appears again in its new 
format and stresses the most urgent needs which 
were formulated by the Standing Commission in 
' 1953. These include the erection of the western 
extension of the Museum and a museum block at the 
Welsh Folk Museum at St. Fagans. Although the 
first need remains’in abeyance, & start has been made 
_on the new Folk Museum at a cost.of approximately 
£15,000. An “Exhibit of the Month” is now a regular 
feature. This is arranged in turn by the departments 
concerned. The Department of Archmology reports 
æ full programme of field-work. At Caerleon, Dr. 
V. E. Nash-Williams undertook the exploration of a. 
five-acre site .cutside the Roman legionary fortress. 
A legionary civil settlement’ was proved, and datable 
material suggests that the buildings were in occupa- 
tion from,A.D..100 to 300 or later. The-site was also 
exceptionally rich in “small finds. In addition to 
carrying out much extra-mural work. of a. character 
cognate to their normal museum tasks, the staff are 
responsible for an pat ah list of. ‘publications. 
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Science ‘and the Press”. 


Tre greater part of the March issue of the Atomic 
Scientists Journal is devoted to a symposium on science 
and the Press. The symposium included that part of 
Mr. L, J..F. Brimble’s lecture to the Royal Society 
of Edinburgh in January 1954 which dealt with 
the interpretation of science; a contribution from 
Mr.. L. Bertin, science correspondent of the Daily 
Telegraph, in which the position of the journalist is 
explained with clarity and understanding and the 
qualities demanded of a science writer are dicated ; 
a discussion by Mr. Ritchie Calder of some causes 
of misunderstanding | between scientific workers and 
journalists ; and a summary by Dr. A. V. Cohen of 
the main points in a-sét of articles on the relations 
between scientific workers and the press.contributed 
to the November 1953 issue of the Bulletin of. the 
Atomic Scientists (U.S.A.). Mr. Calder’s constructive 
article includes the statement that, in his opinion, a 
science editor should . leave out, as scientifically 

dubious, scientific news which, for reasons of space, 


‘cannot be expounded or qualified, even though’-1it’ 
may be prima facie of journalistic interest. He algo: 


stressed the difference between the presentation of 


scientjfic facts and helping people to understand the . 


effects of scientific development, For satisfactory 
relations between scientific workers and the ‘Press 
one condition is fundamental: the facts are inalien- 
ably the concern @f the man of science, but their 
treatinent is the function of the scientific journalist, 
for which he is trained. 


Man’s Role in Changing the Face of the Earth 


‘THE Wenner-Gren, Foundation for Anthropological 
Regearch, “New York City, with the aid of the 
© 


" 
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National Science Foundation, ‘Washington, 4D.C., is 


° organizing an internationa Symposium on Man’ S 


Role, in Changing the. Face of the Earth”, to be held 
during June 16-22 at the Princeton Inn, Pringeton, 

N.J. Participation. is limited. to eighty invited 
experts, of whom seyenteen - are. from outside the 
United States, representing India, Egypt,- Israel, 

France, Belgium, Germany, Great Britain and 
Canada., The symposium will explore the question : 

What has been, and is, happening, to the earth’s 

surface as a result of man having been on it for a 
long time, increasing in numbers and skilis ‘in. an 
uneven manner, with respect to place and time ? 
The three main factors involved are? the earth's. 

resources ; the numerical pressure of population upon, 
and sustained by, the resources ; and man’s differing 
cultures, or ways of ‘life. | Fifty-two background 
papers, each reviewing some particular aspect’ and 
outlining’ the problems for future research, will be 
presented. Further information can be obtained 
from the organizer of the symposium, ,William E. 

Thomas, jun., Wenner-Gren Foundation, 14 East 
7lst Street, New York 21. , wo 


Cold Spring Harbor Symposium, on Population 
Genetics - pee we 


THE twentieth Cold: Sonat Harbor Briain on 
Quantitative Biology: will. be beld during June 6-13, 
the subject being “Population Genetics: the Nature 
and Causes of Genetic Variability in Populations”. 
The object of the Symposium will be to bring leading 
workers together m an effort to establish an area of 
agreement_on fundamental concepts common to both 
agricultural genetics and evolutionary gemebics, and 
to this end the discussions, will be focused on the 
following topics: general population genetics theory ; 
theory of quantitative genetics ; selection. plants y 
selection in animals; genetic variability and poly- 
morphism ; populations in time and space ;- “and 
integration of genotypes. The Symposium. is open to 
all who are interested. Further information can be 
obtained from the ee aera Cold epee 
Harbor, ee York. 


University a London 


Tue following appointments have been made in 
the Imperial College of Science and Technology : 


‘Dr. J. McG. Bruckshaw, reader in geophysics in the 


College, to the University chair of applied geophysics ; 
Prof. D. G. Christopherson, professor ‘of mechanical 
engineering in the University of Leeds, to the 
University. chair -of applied science -with special 
reference to engineering; Dr. Arthur Porter, head 
of the Research Division of Ferranti Electric, Ltd., 
Toronto, to the University chair. of light electrical 
engineering. 

Other appointments include the following: Dr. 
William Holmes, assistant in animal husbandry at 
the Hannah Dairy Research Institute, to the Univer- 
sity chair of agriculture tenable. at Wye College; 
Dr. J. .G. Powles, I.C.I. Fellow in the University of 
Durham, to the University readership in experimental 
physics tenable at Queen Mary College; Dr. G. B. 
West, lecturer in pharmacology in the “University -of 
St. Andrews, to the University readership in Pa 
cology-tenable at the School of Pharmacy. ° 
The Night Sky in May ue 
_ Fort m@n occurs on May 6d. 22h. l4m., v-r., 


and new moon on May 2id. 20h. 68m. The folfowing 
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"4 May 23d. 10h., Mercury 2° N.; May 28d. 18h., Mars 
1° N.; May 25d. 17h., Jupiter 3° N. In addition to 
these conjunctions with the moon, Jupiter is in con- 
Junction with Pollux on Mayd. 18h., Jupiter 63° 
S. Mercury sets at 20h. 10m., 21h. 45m. and 21h. 
30m. on May- 1,15 and 31, respectively, ‘and owing to 
its Increasing northern declination itis better placed 
for observations than it was in April; seen in the 
- western sky, 1ts stellar magnitude varies from —1-4 
to 1-4 during the month, the visible portion of its 
uluminated disk decreasing from 0-928 to 0-178 and 
its distance-from the earth decreasing from 117 to 
62 million miles. Venus rises at 3h. 50m., 3h. 25m. 
and 3h. at-the beginning, middle and end of the 
month, respectively,’ its stellar magnitude varying 
from —3-4 to —3:3 and the visible portion of its 
illuminated ‘disk from 0-837 to 0-904; in sprte of 


this increase in thé visible portion of the illuminated’ 


disk, the stellar magnitude remains nearly the same 
because its distance from the earth increases from 
125 to 140 million miles. Mars sets at 22h. 25m., 
22h. 15m. and 22h. on May 1, 15 and 31, respectively ; 
its easterly movement from Taurus into Gemini is 
easily seen, and towards the end of the month it is 
fairly close to the stars u and 7 Geminorum. Jupiter 
is visible until late in the night, its times of setting 
being lh. 05m.,-0h. 20m. and 23h. 20m. at the 
beginning, middle and end of the month, respectively ; 
its eastward movement from south of x Geminorum 
into the constellation Cancer-is easily observed, but 
the small decrease in brightness, from magnitude 
el "6 tos- 1-5, owing to an increase of nearly 40 
million miles in its distance from the earth, is not 
obvious to the naked eye. Saturn is in opposition on 


May 9 and sets in the early morning hours at 5h. 


l5m., 4h. 15m. and 3h. 10m. on May 1, 15 and 31, 
respectively. It has a slow movement towards 
Librae, its svellar magnitude varying between 0-3 
and 0-4 owing to its distance from the earth in- 
creasing from 828 to 833 million miles. The star 
55 Leo. is occulted on May Id. 22h. 03-9m., the only 
occultation of stars brighter than magnitude 6 during 
the month. The Aquarid meteors are active during 
May 1—6, but moonlight may make their observation 
difficult during part of the time. 5 


Announcements rA 


Tax Paris Academy of Sciences has elected Prof. 
Jean Timmermans, professor of physical chemistry 
in the Univesity of Brussels, and Prof. Arne Tiselius, 
professor of chemistry in the Universit, of Uppsala, 
to be correspondants for the Sections of Free 
Academicians and of the Application of Science to 
Industry in succession to the laté Prof. E. Hubble, 
and Prof. M. Siegbahn, recently elected a foreign 
associate of the Academy. 


WE regret to announce the following deaths : 


Major F. B. Halford, C.B.E., chairman and tech- 
nical director of the de Havilland Engine Co., Ltd., 
president durmg 1951-52 of the Royal Aeronautical 
Society, on April 16, aged sixty-one. 

Dr. H; R. Raikes, principal and vice-chancellor of 
the University of the Witwatersrand until 1954, on 
April 13,.aged sixty-three (see also Nature, 173, 17; 
1964), | Og. 


>in a Parliamentary written reply, it is"announced 
that the folowmg’' committee has been appointed to 
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conjunctions with the moon take place: May 7d., 
06h., Saturdi 6° N.; May 20d.. 02h., Venus ‘6° S. ;. in relation to current and future requirements: Lord , 
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review the organization of the Meteorological Office 


Brabazon of Tara (chairman), Sir Charles Darwin, 
Major R. H. Thornton, Sir Folliott Sandford and 
Mr. J. Re Sumpson. 


. Tux Road Research Laboratory of the Department 
of Scientific and Industrial Research is holding two 
open days durmg May 12-13 (10 a.m.—6 p.m.), when 
both the Matenals and: Construction Division at 
Harmondsworth and the Road Safety Division at 
Langley will be exhibiting their latest research work 
and giving practical demonstrations. Application to 
visit the Laboratory on either of these two days 
should be made to the Director of Road Research, 
Road: Research Laboratory, Bath Road, Harmonds- 
worth, Middlesex. 


Tue Sociéty for Applied Bacteriology will hold its 
summer conference and annual meeting in Cambridge 
during July 4-6. The first two days will be devoted 
to a symposrum on food microbiology and public 
health, at which sixteen papers will be read, six by 
workers from overseas countries. The subjects to be 
dealt with at the symposium will be synthetic cream, 
etc., fruits and vegetables, fish, fresh meat, processed 
moat, and bacteria causing food poisoning. Further 
information can be obtained from the honorary 
secretary, G. Sykes, Microbiology Division, Boots 
Pure Drug Co., Ltd., Nottingham. : 


THe tenth specialized course for physicists and 
electronic engineers on the design, use and main- 
tenance of electronic instruments used in nuclear 
physics, radiochemistry and in work with radio- 
isotopes will be held ın the Isotope School, Atomic 
Energy Research Establishment, during May 23-26. 
Attendance at the course, which will be entirely non- 
secret, is limited tc twelve. The fea is 12 guineas, 
and accommodation can be arranged locally at a 
charge of 4 guineas. approximately. Application 
forms, to be returned.by May 6, can be obtained 
from the D.A.O., Electronics Drvision, A.E.R.E., 
Harwell, Didcot, Barks. 


A SUMMER school in theoretical chemistry for 
university and college teachers of chemistry and 
chemical research workers in industry will be held 
in the University of Oxford during September’ 10-24 
under the direction of Prof. C. A. Coulson, with Prof. 
M. J. S. Dewar (London) and--Prof. H. C. Longuet- 
Higgins (Cambridge) as lecturers. Three courses of 
lectures will be given on' the general principles and 
theory of valence; the structure and properties of 
x-electron systems; and chemical reactivity. In 
addition, there will be a number of discussions “and 
also opportunities to make calculations using desk 
calculating machines. The fee for the whole course, 
which is residential, is £32. Application must be 
made before June 15, application forms and further 
information being >btainable from the Secretary, 
Oxford University Celegacy for Extra-Mural Studies, 
Rewley House, Wellington Square, Oxford. z 


Tee Royal Society of Edinburgh is offering a 
David Andərson-Berry Silver-gilt Medal, together 
with about £100, for work on. the therapéutical ¢ffect 
of X-rays on human diseases. Applications for the 
Prize should be accompanied by details of both 
published and ynpublish@i work. Applications must 
be sent by March 31 ‘1956, to the General Secretary, 
Royal Society of Edinburgh, 22-24 Georgs Street, 
Edinburgh 2. 2 3 ee aac, ae 
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BRITISH SOCIETY OF ANIMAL PRODUCTION, 


OR many years -before the Second World War it 

- had become recognized by scientific -workers and 
practical animal husbandmen that the marginal 
territory over which both groups: move could not be 
reasonably developed unless means were found of 
exchanging ideas and experience and’ of combining 
them in a scientific approach to problems of animal 
production. The. position in Great. Britain differed 
sufficiently from those in other countriés to limit 
adoption here of precisely the same- patterns: of 
organization for this purpose. as had .been set up 
overseas; the livestock industries: were under less 
direct governmental and administrative control than 
in parts of Europe, where “bodies with similar: aims 
were in being or contemplated ; in the United States 
the American Sociéty ‘of Animal Prodiiction was well 


‘established, with a large membership, mainly of 


scientific workers ‘and advisers; and along record of 
valuable published contributions ; and, moréover, 
university depariments and -research institutes in 


Great Britain “were not so specialized or so opulent,. 
and yet the art and practice of stock husbandry was ` 


traditionally on’ æ high plane of achievement. 

Again, research workers were more and more 
tending to present their findings in journals and at 
meetings so specialized that they were relatively 
inaccessible to the practical man., Almost as an 
immediate result-of this sectionalization of interests, 
it: was increasingly more difficult for specialists in 
cognate fields to come together to discuss the mutual 
inter-relationships of their work, and even more so 
for the practical stockman to meet the scientist on 
common ground. 

In,1939 the time appeared ripe to form a British 
organization which might meet local needs and 
ultimately lmk up with the European Association 
then bemg instituted to foster the wider interests of 
the existing national societies; and a small group, 
led by Dr. John Hammond, began to consult with 
breeders, research workers and advisory officers with 
this objective. The outbreak of the -War imposed 
delay; but the informal group kept together and by 
the end of 1943 judged that-their ideas could be made 
more widely -known. , It was realized that no large 
membership could be expected for some time, but 
the response was immediate and enthusiastic. The 
first meeting was held early in 1944, a constitution 
adopted, and with Dr. Hammond as its first president, 
the new British Society of Animal Production began 
to develop four broad ways of policy. - ` 

The first related: to reviews of the main seations of 
the livestock mdustry, and- was in @ sense intro- 
ductory or short-term. -By 1944 not only had 
British animal- production -been greatly disturbed, 
with -the main emphasis on milk, but also it was 
clear, that difficult problems would appear in any 
post-war period of readjustment. It is interesting 
to note from the reports of those earlier meetings, at 
which the sheep, meat and pig situations were 
examined, ‘how wl the position which was to arise 
in the late $940’s and these early 1950’s was then 
foreshetiowed. That this could be so was largely due 
to the course taken towerdssthe second line of policy : 
the founders aimed at securing roughly equal ,pro- 
portions of membership’ from ,the ‘scientific, the 
advisory* md the practical “fields. “It is. noteworthy 
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that such -a balancegin the roll of members still 
exists and that each field contributes freely- and 
effectively to the business and vigour of the Society. 

A third line of policy was to hold, if possible, two 
meetings a year: one in London te receive formal 
papers and discussion ; 
Provinces, primarily to provide opportunities of 
visiting research centres, to view practical develop- 
ments in animal husbandry, and.to cdnsider, on the 
ground, the livestock industries. of the area. . This 
mode of operation. still continues, enabling the basic 
aims of the Society to be firmly expressed. The 
fourth , line of policy was to publish records of the 


‘proceedings of the Society in the hope that ultimately 


the depth and breadth of the volume of progress in 
the field of scientific animal production in Great 
Britain would sustain the quality of contributions to 
@ substantial journal.- The publication of the 
“Proceedings” of the: Society _ for .1954 gives an 
opportunity . for reviewing “progress, made by the 
Society in.the first ten years of its life*. . 

From. the earlier form of reports of meetings, with 
their -records of discussions on the formal papers 
presented, and accounts of local stock industries and 
husbandry methods, the first outward development 
was made in the “Proceedings” for 1952. In that, 
year the serious outbreak of foot-and-mouth disease 
eliminated the autumn ‘local’ meeting, so that with 
no report on it to publish, space was giygn to an 
account of the activities of the European Association 
for Animal Production (to which the Society had 
attained working membership) and, more signi- 
ficantly in relation to policy, to two contributions on 
progeny testing—the first being a valuable review of 
principles and methods by Johansson and Robertson, 
and the second a critical assessment by Mason of the 
system and results of bull-progeny testing in Denmark. 
These papers not only formed an introduction to the 
central theme of the-eighteenth meeting held in 1953, 
but also added materially to the status of the 
Society’s publications as an essential source of 
reference to work in the general field. 

The 1958 “Proceedings” record a symposium on 
progeny testing in dairy cattle, pigs, sheep and 
poultry, together with three special papers.on then 
current research in Scotland, involving feeding 
experiments with twin cattle, pig research at the 
Rowett Research Institute, and worl by- K. L. 
Blaxter on the relationships of diet to muscular 
disease in calves. 

The next step in policy was taken in 1954 when, at 
the spring meeting, sixteen papers were given as 
accounts of work in progress. Compared with the 
offerings in previous “Proceedings”, they form not an 
orderly sequence of courses but a mixed dish the 
components of which vary greatly in substance, 
digestibility and net value, yet which as-a whole is 
appetizing -and satisfying as representative of the 
products becoming available from the further 
scientific exploration of animal production in Great 
Britain. Some contributions are given in full, and 
others.only by summary. They range from studies 
on-techniques of weighing: grazing animals and the 
results of pial grazing methods, to comparisons of 


Prosseitities of the British Society of Animal ErOcTe Hon: 1964, 
Pp. 116. ~(Dalketth.: Scottish County Press, 1954.) - 
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breeds and crosses for beef production; from, session was addressed by Prof. Kurt Mothes on “The 


‘examination of the seasonal changes in management 
` in relation to milk yields to the assessment of progeny 


test results and to the effects of Inbreeding on per- _ 


formance in dairy cattle; from investigations on 
nutritional levels in late pregnancy, through others 
on meat quality and on body size in reciprocal 
crosses, to analyses of the factors of flock size and 
flock duration in the population genetics of sheep. 
There are also teports of work on the use of partial 
“records jn poultry selection, on the experimental 
shortening of the generation interval in rabbits by 
gonadotrophin treatment, and preliminary accounts 
of comparisons of different sources of vitamins A and 
D in relation to the fattening of pigs and_of X-ray 
studies on the structure and variation of the vertebral 
column in the Welsh bréed of pigs. 


The “Proceedings” are well edited, and appear ın | 


pleasing and convenient format: their diffuse con- 
tents may suggest that in this step of policy the riser 
is too high too early in the stairway to the platform 
of a British Journal of Animal Production. On the 
other hand, the tread seems sound, and it may well 
be that the Society can now move up and on to 
achieve this particular aim, without side-tracking its 
other aims, of which the study of local methods and 
practices of animal production is by no means the 
least valuable and of which all record has been 
somewhat regrettably omitted for 1953 and 1954. 

l J. E. Nicnoxs 


BERI¢N ACADEMY OF SCIENCES 


HE first ‘annual meeting’ of the Deutsche 

Academie der Wissenschaften zu Berlm to be 
held since the War took place during March 28- 
April 2. Until 1939, there had been an annual 
celebration of the first president of the Academy, 
G. W. Leibniz. The present meeting was a revival 
of this tradition. Some four hundred and seventy 
scientists from Eastern Germany and some eighty 
scientists from other countries, including Western 
Germany, took’ part in the meetings. 

The opening session was held m the Grosser 
Festsaal um Haus der Ministerien and was addressed 
by the president of the Academy, Prof. W. Friedrich, 
well known as the co-discoverer, with von Laue and 
Knippmg, of the diffraction of X-rays by crystals. 
Government representatives present included the 
president of the Volkskammer, Dr. Dieckmann, and 
the Prime Minister, Otto Grotewohl. After Dr. 
Friedrich had spoken, each of the secretaries of the 
five sections of the Academy reported on his own 
section. Last year a considerable reorganization of 
the Academy took place so that the subjects are 
. re-grouped in the following way: (1) mathematics, 
physics, engineering ; (2) chemistry, geology, biology ; 
(3) medicme; (4) language, hterature and art; (5) 
philosophy, history, law, economics. (The inclusion 
of non-natural science subjects within the purview of 
the Academy follows a common Continental custom 
of using the word science in the meanmg of ‘scientas’.) 
The secretaries’ reports all showed a very consider- 
able development of-the work done by the various 
institutions and laid stress on-the need for ensurmg 
@ proper application to industry of the results of 
scientific research. The present secretaries of the 
sections are, respectively, Profs. Ronfpe, Noack, 
Lohmann, Frings and Unverzagt. The second full 


Roots of Plants—a Chemical Factory of a Particular , 
Kind”, and by Prof. Wolfgang Steinitz, vice-president 
of the Academy, on. “Songs and Fables as Expressions 


-of the Spirit of a People’. Then followed two and & 


half days of conferences on specialized subjects. These 
‘included “Physics and Chemistry of Crystals”, 
“Metallurgy of Ircn’’, “Radio-astronomy”’, “Fibres 
from Synthetic High Polymers”, “Results and 
Problems of Biochemical Research”, “Questions con- 
cerning Cancer Research and Treatment”, “Dialect 
Study”, “Songs, Fables, Proverbs and Sayings, as 
expressions of the Spirit of a People’. There were 
also lectures by Prof. Gordon Childe (London) and 
Prof. Hans Jürgen iggers (Hamburg) in the Institute 
for Pre- and Early-History, and by Prof. Johannes 
Straub (Bonn) m the Commission for Spatantike 
Relgionsgeschichte Visits were arranged for all the 
visitors to the laboratories and institutions in which 
they were interested. An informal reception was 
arranged on the first evening and a dinner party in 
the great hall m the Haus der Ministerien- at the 
conclusion of the meetings. A two-day excursion to 
Weimar, famous for its associations with poets, was 
arranged. for those who had time to go. 

Certain general impressions may be worth record- 
ing. The scientific institutions and those who work 
in them are flourisking ; the material means both m 
terms of research facilities and salaries are good. 
There is a widespread desire.for more contact with 
scientists in other countries, and a wish to be able to 
attend international conferences more easily- than is 
possible at present. The publications of the Akademie 
Verlag include a considerable number of translations 
of important modern Soviet books, and for those who 
cannot read Russian the German Academy is likely 
to be of great service through those translations. 
Finally, it should be said that the friendliness and 
hospitality shown by our hosts were all that could be 
desired. W. A. WOOSTER 


NATIONAL SCIENCE FOUND- 
ATION, WASHINGTON, D.C. 


REPORT FOR 1953—54 


HE fourth annual report* of the National Science 

Foundation, Washington, D.C., covers the year 
ended June 30, 1954, and includes, besides the report 
of the director, Dr. A. T. Waterman, a foreword by 
Chester J. Barnard, shairman of the National Science 
Board, and appendixes listing the personnel of the 
Board and its advisory panels and committees and _ 
the basic research grants made during the year, as 


well as a complete list of individuals awarded fellow- 


ships in 1954. Mr. Barnard emphasizes in his foreword 
that the central tasx of the Foundation is the pro- 
motion or cultivation of science n-the United States, 
and in this connexion notes the importange of 
incentives for the pursuit. of scientific careers. A 
deep, personal and indefatigable interest in scientific 
discovery is the primary and indispensable incentive ; 
but relative freedom, adequate remuneration, and . 
public esteem are elso important, afd lavish and 
indiscriminate expenditure will not counterbalance 
conditions which discourage initiative; imagination 

= National Science Foundation. Fourth Annual Hey for the 


Fiscal Year ending June W, 1954. Pp. ix+138+4 es, (Wash- _ 
ington, D.C. + Government Printing-Office, 1954 )--50 Wits, . 
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and’ persistence.. -Wisely -administered programmes e 
of scholarships and fellowships are- invaluable, for 
encouraging the development Of.. scientific - workers, 
and- this,- as well as the. acquisition of scientific 
knowledge, are the main purposes for the Founda- 
tion’s support of research. ~ 

During the year ended June 30, 1954, the Founda- 
tion made 374-grants, totalling 3,888,220 dollars, for 
the support of basic research in the natural scien ces, 
compared with 269 grants, totalling 2,751,912 dollars, 
in the previous two years. Of these, 177 (totalling 
"1,929,470 dollars) were in the biological and medical 
sciences and 197 in the mathematical,. physical and 
engineering sciences, and during the“ ‘past year ‘the 
Foundation has assumed the primary responsibility 
for Federal support of basic research in radio- 
astronomy, pure mathematics, low-temperature 
research, systematic biology and ecology. 
attention is directed to the Foundation’s support of 
work on-the utilization of high-temperature energy 
and low-level or solar energy, on meson physics, 
Hilbert space, luminescence, steroid 
archeology, and on the history, philosophy and 
sociology of science. In March 1954 the Foundation 
announced the award of 657 fellowships and 79 
post-doctorate fellowships for advanced study in the 
natural sciences for the year'1954-55. Of these, 213 
were in the biological sciences, 171 in chemistry, 92 
in engineering, 33 in the terrestrial sciences, 72 in 
mathematics and 155 in physics and astronomy. The 
programme of regional summer institutes and con- 
ferences for science teachers was extended, and -four 
. Such conferences were held; conferences on solid- 
state physics in engmeering education and on nuclear 
physics in engineering education were also arranged 
to assist the inclusion of some of the more recent 
advances of science into the engineering curriculum, 
while the Foundation also sponsored an experimental 
summer conference for high-school mathematics 
teachers. 

During the year the American Institute of Physics, 
at the request of the Foundation, initiated an inquiry 
to determine the desirable limits of a plan for 
improving the coverage, abstracting and translation 
of important current reports on physics research m 
the Soviet Union. Areas in which complete English 
translations of Soviet physics journals are particularly 
desirable are molecular spectroscopy, magnetism, 
low-temperature physics, underwater sound and 
related applied acoustics, solid-state physics, non- 
lmear mechanics and differential equations. The 
Foundation continues to support the American 
Mathematical Society’s programme of translating 
Rusian mathematical papers and, with the Atomic 
Energy Commission, to sponsor the collection and 
listing, by the Scientific Translation Centre of.the 
Library of Congress, of scientific translations from 
periodicals of the U.S.S.R. The Foundation has algo 
now established the critena to be used for evaluating 
requests for financial assistance to scientific publica- 
tions, and during the year travel grants were 
approved to 101 American scientific workers to 
enable them to participate in some twenty-five inter- 
national scientific meetings. 

A specia? featufe of the work of the ‘National 
Science, .Fourldation is its sponsoring of conferences 
in special areas of:science. In this way the Foundation 
is able..to encourage réseagch in fields of potential 
national interest but for which industrial support is 
not available. Jointly with one or more private 
or „public “agencies, including the universities and 
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_ and ‘the recruitment of scientists ; 
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scientific.societies,. the Foundation supported nine 
teen such conferences:during the year.. They included 
those at, Lowell .Observatory' on photoelectric prob- ` 
Jems, techniques: and. instrumentation. for astro- 
nomical research; at Northwestern University, 
Evanston, on the ‘present status of position measure- 
ments of celestial bodies.; with the University. of 
Wisconsin: on the utilization of solar energy ; with 
the University of Chicago-on nuclear processes in 
geological settings ; and with the Colwmbia University 
on the role of proteins in the transport of ions across 
membranes. A symposium on glutathione. research 
was sponsored jointly’ with Columbia [niversity and 
the Office of Naval Research, and an international 
conference on cosmic ray research: with Duke 
University, while the Foundation also joined with 
the Rice Institute, Houston, Texas, and the Inter- 
national Union of Pure and Applied Physics in 
sponsoring the Third International Conference on 
Low Temperature Physics and Chemistry. In co- 
operation with the American Academy of Arts 
and Sciences, the Institute for the Unity of Science 
and the American Association for the Advance- 
ment of Science, the Foundation supported a 
conference on the validation of scientific theories ; 
one on radio-astronomy, with the Carnegie In- 
stitution of Washington and the California Institute 
of Technology ; on high-speed computing in meteor- 
ology ‘and oceanography, with the University of 
California ; on multi-dimensional analysis in psycho- 
logical research, with the University of Michigan ; 
and on present-day theories of liquids and the use of 
acoustical methods. in. studying the structure of 
liquids, with Brown University. The Beundation 
also sponsored a conference on the luminescence of 
biological systems and symposia on physiological 
development of the mammalian foetus, with the Long 
Island Biological Association; on development and 
growth, with the National Institutes of Health, the 
Society for the Study of Development and Growth, 
and Dartmouth College; as well as conferences on 
problems in human communication (with, the Massa- 
chusetts Institute of Technology) and, with Cornell 
University, on fundamental problems of perception. 
Details are also given in the report of the proposed 
United States programme for the International Geo- 
physical Year in 1957-58, in which the Foundation 
is responsible for co-ordinating the Federal interests 
and handling the fiscal and administrative planning 
for the United States Government. For the rest, the 
director’s report makes it plain that the preoccupa- 
tions of the Foundation are similar to ghose of the 
Advisory Council for Scientific Policy or the Lord 
President of the Council in Great Britain. . The 
importance of a clear understanding of what, science 
is about, particularly in view of a Federal expenditure 
on research: and development of more than two 
thousand million’ dollars, more than 90 per cent of 
which is for applied research and development, 1s 
emphasized. There is concern over the effect of 
technological and military secrecy on scientific work 
in the United 
States, as in Great Britain, there is concern over the 
output of scientific workers, as well as their utilization, 
and over a shortage of science teachers, and there is 
no, evidence that the loss of science doctorates, 
estiniated at, nine thousand during 1942-49, will be 
made wp. Concern is expressed also over the extent 
to which physics research is pursued in-célleges, and 
the Found&tion is making a series of studies of 
research at educational and other non-profit institu- 
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tions; the research programmes of Federal and 
State Governments; surveys of research at non-e 
profit institutes and by commercial laboratories, by 
trade associations and similar organizations; and 
industrial research and development in general. 
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NATURAL PERMANENT 
MAGNETIZATION OF THE 
“LOWER BASALTS OF NORTHERN 
IRELAND 


PAPER by J. Hospers and H. A. K. Charlesworth 

(Mon. Not. Roy. Astro. Soc., Geophys. Supp., T, 
1; October 1954) gives the results of investi- 
gations on the natural permanent magnetization of 
the so-called Lower Basalts of Northern Ireland. It 
has been known for at least a hundred and fifty years 
that eruptive rocks have a permanent magnetization 
which is much larger than can be acquired in the 
present ‘geomagnetic field at 20° C. Moreover, 
evidence from various sources confirms the view that 
the natural direction of magnetization of an igneous 
rock ıs the same as that of the local geomagnetic 
field at the time of its solidification, allowance being 
made for subsequent tectonic movements. Hospers 
has recently published the results of his investigations 
of the history of the geomagnetic field in Iceland 
from Miocene times to the present day—that is, 
during the past twenty million years—and has shown 
that the natural permanent magnetization of the 
Icelandic .lava flows originated when these flows 
cooled d8Wn after their extrusion. A similar investi- 
gation was undertaken in Northern Ireland, and in 
the paper under review Hospers and Charlesworth 
show by means of a diagram the extent of the 
Tertiary plateau basalts and the localities where 
samples were taken. 

The cylindrical specimens of known orientation, a 
hundred and twenty altogether, were measured on & 
simple astatic magnetometer, the technique of which 
was described by J. Hospers in “Palexomagnetic 
Studies of Icelandic Rocks” (Ph.D. thesis, University 
of Cambridge, 1953); Corrections to the resulting 
directions were afterwards applied for the geological 
dip of the strata, and the final directions were thus 
obtained, expressed in declination relative to geo- 
graphic north and in inclination relative to the 
horizontal plane, both at the point where the samples 
were taken, The uncertainty in the final directions 

is discussedeunder two headings—uncertainty in the 
dactiistion and uncertainty in the direction in space 
—and as a result of this discussion it appears that 
the maximum possible angle between different 
samples from the same flow consistent with homo- 
geneous magnetization of the sampled part amounts 
to approximately 20°; as the angle between the 
directions of samples from flow 06 (Evish, ł} mile 
east of Milltown, Co. Antrim) are smaller than this, 
the magnetization is almost certainly homogeneous. 

A reverse magnetization m all lava flows that have 
been studied has received a considerable amount of 
attention in recent years, and various explanations 
have been offered for it. One is that it is due to the 
physical properties of aggregates of ferromagnetic 
minerals which produce reverse magnetization ‘on 
cooling in a field which had essentially the same 
direction as the present field, while other explanations 
invoke reversals of the local or the main geo- 
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magnetic field. In analogy with the results E 
by Hospers, from his study of Icelandic plateau 
basalts (published-in. Proc. Kon. Ned. Ak. Wet., 56, . 
467, 477 (1953); 57, 112 (1954)), there are strong 
reasons for assuming that the permanent magnet- 
ization of the Northern Ireland plateau basalts 
originated when thase flows cooled down for the first 
time after their extrusion, and also that the direction 
of magnetization has been stable since that time. 


‘There is & short d-scussion of the ‘polar wandering’ 


hypothesis against which there are various argu- 
ments; but it is admitted that some of these lose 
their force if the Lower Basalts of Northern Ireland 
are much younger than Eocene times, and some 
authorities believe that they may be Late Miocene 
and Early Pliocens. The matter is still open to 
considerable doubt. 
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TIME-SCALE OF THE UNIVERSE 


R. E. J. OPIS, of Armagh Observatory, has 

greatly expanded and supplemented his essay 
on “The Age of tke Universe’, which he originally 
submitted for the competition on this subject 
arranged by the PHilosophy of Science Group of the 
British Society for she History- of Science and which 
was published by tae Society (Brit. J. Phil. Sci., 5, 
No. 19; November 1954; see also Nature, 175, 68; 
1955). The new exticle, which is published in the 
Irish Astronomical Journal (3, No. 4; December 
1954), provides a very full account of various changes 
in cosmologists’ eros of the age of the 
universe. 

The long pine Seniesa multiple of a million million 
years—was largely due to Jeans’s investigations into 
the statistics of stellar motions and also the dis- 
tribution of the orbzts of double stars. The fallacies 
in his original assumptions are pointed out; in 
addition, while Jeans carefully considered the effects 
of encounters on close binaries, he ignored the 
effects on wide pairs and star clusters. Yet, on his 
own theory, the effects on the latter should have 
been thousands of times stronger than the effects on 
the former. Overwhalming evidence against statistical 
‘gas-kinetic’ equilibzium was a serious blow to the 
long time-scale, and the fundamental fact requiring a 
short time-scale—tke red-shift of the extragalactic 
nebule—“was like a bombshell amidst the com- 
placent ‘permanentsts’”’. ~ 

The misleading evidence derived from radioactive 
determinations of the age of meteorites and from 
investigations In other directions is carefully dealt 
with in the paper. Eome recent views are considered, 
as, for example, that of continuous creation, the 
acceptance of whica would dispense with a finite. 
age for the univeres. Öpik dismisses them rather 
summarily with the ar *“*, . . these theories can 
at present be assessed only from the standpoint of 
their xsthetic value. It is not easy to imagine 
observational criteria for them which cannet be 
explained away”. Lis conclusion is that the com- 
bined evidence frcm,a number of more-or-less 
independent sources leads to the \jew that the age of 
the universe in its present form and contént doeg not 
exceed 6,000 million years. The extragdlacticsnebule 
and also our-galaxy, with its backbone of Population ii 
stars, may have bean férmed about 4,500 million 
years’ ago; the sun as a star of Population i may 
have come into exietence later. at 
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‘tensile strengths of 60-110 tons/sq. in. 
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Öpik conjectures that what we now see may. be 
only the metagalaxy——merely a step in the hierarchy 


' of physical systems—-and that the observed expansion 


may refer only to this limited, although large, 
material system ; 
other parts of the universe. In the case of closed space, 
the universe (either 'the whole or the observable 
metagalaxy) must inevitably return to the initial 
state of nuclear fluid, and the universe would oscillate 
without external loss, “implying an unlimited age in 
the past and in the future’. While some have ex- 
pressed disgust at the idea of an oscillating universe, 
Öpik cannot see why it should claim a less esthetic 
value than thé annual succession of seasons, so 
praised by poet and’ layman. 





EFFECT OF INCLUSIONS ON STEEL 


HAT the mechanical properties of test pieces of 

steel cut transversely to the direction of working 
are inferior to those cut longitudinally has been 
recognized for very many years. Further, it is 
implicit in many specifications that the process by 
which a steel has been manufactured exerts its 
influence on the properties. It is well recognized 
that the inclusions present play a substantial part in 
determining the difference of properties in the trans- 
verse and longitudmal directions; but it may be 
doubted whether the mere presence of such inclusions 
could of itself offer an adequate explanation of all 
the facts. Why the steelmaking process should have 
an influence is still a matter largely of speculation, 
though the gases present—oxygen, hydrogen and 
nitrogen—and their amounts have been suggested as 
playing a predominating part. 

The Iron and Steel Institute, in Special Report 
No. 50, has published a paper by Mr. P. H. Frith, 
on “Fatigue Tests on Rolled Alloy Steels made in 
Electric and Open-Hearth Furnaces’’*, which forms & 
report of the Fatigue and Inclusions Committee of 
the British Iron and Steel Research Association. A 
part of this work was carried out under the auspices 
of the Inclusions Sub-Committee of the Iron and 
Steel Institute, formed in 1936, at the instigation of 
the late Dr. W. H. Hatfield, to mvestigate the 
practicability of measuring the standard of cleanliness 
of aircraft steels by means of some numerical count. 
It was soon apparent that the grading of steels by 
this inclusion count method did not necessarily 
coincide with that based on mechanical properties, 
and an extensive programme of fatigue tests has 
been carried out, mainly by the Bristol Aeroplane 
Co.. Ltd. An enormous amount of work has been 
put into this mvestigation, which, in some directions, 
is one of the most important contributions to our 
knowledge of the factors determining the properties 
of steel for very many years. 

The steels exammed were heat-treated to give 
Up to 
the former strength, the inclusions of the size and 
type normally present do not appear to exert any 
particiilarly detrimental effect, though accidental 
inclusions of more massive form are probably harmful. 
As the strefigth of a steel is increased, however, the 
effects pf the inclusions grow progressively more 
serious, particularly in reducing the resistance to 

* iron and Steel Institute Special Report No.e50 : Patgue: Fenta 
on Poa Alloy Steels made in Electrics and Open-Hearth ces 


By P. H. Frith. Pp. vii+180+22 plates. (London: Iron and Steel 
Institute, 1855) 253., or 15s. to members of the Institute. 
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fatigue. One of the most outstandingly important 


è observations made during the course of this work 


t 


conditions may be different in ` 


seems to be the profound. influence exerted by the 
shape and deformability of the inclusions, which 
therefore are divided into three groups: (1) those 
which deform duri hot-working and become 
elongated; (2) those which do not deform; and 
(3) those undeformed inclusions of Group 2 which 
have a deformable envelope of manganese sulphide. 

From the point of view of the stregs concentration 
which results, it is believed that the undeformable 
inclusions of Group 2 are those which gre most 
detrimental to the fatigue properties. These include 
hard angular fragments of alumina of alumino-sili- 
cates, titanium cyano-nitride, quartz and spherical 
silicates. It also appears from these tests that, in 
any event up to 0-04 per cent sulphur, the fatigue 
properties are not affected by the number of man- 
ganese sulphide inclusions so long as this sulphide 
does not form part of a duplex aggregate. This 
emphasis on the importance of the plastic properties 
of the inclusions is supported by the fact that the 
reduction in the fatigue limit in the transverse direc- 
tion cannot, be directly correlated with the sulphur, 
oxygen or phosphorus content of the steel, either 
singly or combined. i 

In addition to the normal metallographic examina- 
tion, microradiographs, magnetic tests, etc., were also 
employed, the importance of the first of these lying 
in the fact that, although the surface inclusions 
appear to play no particularly harmful part, there is 
good evidence that inclusions lying just below the sur- 
face, for some reason or other, may, and apparently 
often do, act as the starting-point for fatigye cracks. 
In certain steels, particularly basic electric, inclusions 
of an apparent diamond shape are not uncommon. 
Careful investigation has shown that the actual 
inclusion in such cases is itself more or less spherical, 
but that during the working operation ‘cavities’ are 
formed in front and behind, and these apparently 
may play a profound part in initiating fatigue. It 
would appear, therefore, that we have here at any 
rate a partial explanation of the influence of the 
steelmaking proce8s employed, since open-heartt 
steels appear to be less prone to contain these harc 
spherical inclusions than is that made by the basic 
electric process. i 

The author has spent many years on this work 
and he and the Bristol Aeroplane Co., Lid., deserve 
most sincere thanks for the light which is, throwr 
on a problem of the greatest importance to all those 
who make and who use the higher-tensile steels. 

F. C. THOMPSON 


STANDARDIZATION OF WOUND 
TEXTILES 


By Dr. HEINZ BARON 
Surgical Clinic of the Medical Academy, Düsseldorf 


S a preliminary to any discussion on the stan- 
dardization of wound textiles, a brief discussion 

is necessary as to whether wound textiles are, in fact, 
true healing agents. My own work has shown that 
suppuration and cedema of the surrounding tissue 


-results when & wound is covered by a ‘Plexiglass’ 


capsule (Bagon) (see Figs. la and 1b: the wound rises 
into the hollow space of the capsule). Tha effect is 
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similar to ‘window’ œdema which often. results when 


openings aremade in plaster of paris cass and can be® 


termed ‘hollow compression’. If, however, sixteen 
layers of gauze or eight layers of cambric are placed on 
the wound and the capsule then applied, ‘plane com- 
pression’ results (Fig. 2).. Tha open-air treatment of 
wounds and burns which is so often praised has been 
found to be less favourable for the wound than the 
immediate application of a textile which is as free of 
irritation as passible. It can be shown by animal 

_experiments that the mortality-rate decreases with 
the covering of the wound, and that the healing of 
the central piece of skin in the standard ring wound 
(Baron) can fake place with only very little or no 
shrinkage (that is, without the loss of tissue), with 
the result that the cicatrization is better from the 
cosmetic point of view than is the case in the healing 
of the wound in the open air without a wound 
textile. These results apply only to ring wounds 
with a 90 per cent loss of connective tissue. Wounds 
of a more superficial type form their own wound 
cover by natural processes within thirty minutes and 
may not require covering by textiles. One therefore 
arrives at the following fundamental conclusions for 
the process of healing wounds: (1) open-air (in the 
sense of the so-called ‘open’) treatment of wounds is 
disadvantageous for deep wounds, but without any 
harmful influence on superficial wounds; (2) plane 
compression (for example, by means of a plate of 
‘Cellophane’) will eliminate the harmful effects of the 
hollow compression because the plane compression 
will avoid congestion; (3) textile drainage allows 
the removal of the wound secretion with simultaneous 
plane compression, so that a suction effect occurs in 
the wound textile ; this effect eliminates the harmful 
influence of a moist chamber; (4) unfavourable 
effects due to localized forces, for example gravity, 
in the tissue are diminished to a considerable extent 
by plane compression and textile drainage; (5) a 
delay of 6-8 hr. in covering a wound leads to serious 
disturbances in the healing, as is shown by the 
considerable increase in the mortality-rate of experi- 
mental material. 

Three methods of making wound textiles are in 
common use; Weaving (two threads, warp and weft), 
knitting (one thread) and fleecing. Fleecing consists 
of a space structure whereby the material is woven 
together in all directions in space and, in contrast 
with felting, no binder is used. Weaving is the most 
common process used for the production of wound 
textiles, and, in this connexion, the warp plays the 
decisive part. In our first experiments we kept the 
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. Standard ring wound covered by moist ch@mber. 
e in (b) suppuration, moisture and congestion 


Note 
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Fig. 2. Standard ring wound (a) covered by gauze, (6) without 


dressing; note no suopuration, no congestion and good blood 


supply 


warp constant at ‘metric 60’, and selected a weft 
yarn of ‘metric 80’, thereby obtaining a typical gauze 
(Fig. 3a), and also a weft of ‘metric 20°, which gave 
us a cambric fabric (Fig. 3b). The effect of sixteen 
layers of gauze is equalled by that of eight layers of 
cambric. Althouga the price of gauze is lower per 
yard, it is more exDensive in use, since sixteen layers 
of gauze cost about 50 per cent more than eight 
layers of cambric however, the absorptive power 
of cambric is inferior to that of gauze. The difference 
in absorptive power between cambric and gauze 
becomes especially evident if one compares eight 
layers of cambric with eight layers of gauze. In 
the case of cambric, the wound secretion is confined 
to a limited area, whereas under gauze it tends to 
spread far into the neighbourhood. This is the case 
even if sixteen layers of gauze are used, though, of 
course, the secretion spreads less than under eight 
layers. An interesting observation was that sixteen 
layers of cambric had a more adverse effect on the 
healing process than sixteen layers of gauze. As the 
cambric fabric is thicker and heavier, it interferes 
with the ventilation of the wound, which then 
becomes soggy or wet. 

Our experimente show convincingly that the indis- 
criminate choice of wound textiles without regard to 
the number of layers used or the character of the 
fabric may not only prove uneconomical but may also 
be harmful to the wound. Selection of wrong wound 
textiles also affected the mortality-rate in our experi- 
mental animals. When using eight-layer cambric or 
sixteen-layer gauze compresses weighing 3 gm. each, 
the mortality-rate was 23 per cent. Animals with 
wounds on both sides, which were covered with 
eight-layer cambrie compresses weighing 3 gm. @ach, 
one compress being moistened with 10 c.c. of water, 
showed a mortality-rate of 27-5 per cent. When the 
wound on one side of an animal was covered with an 
eight-layer gauze compress weighing 1-5 gm., the 
wound on the osher side having an eight-layer 
cambric compress of 3 gm., the mortality-rate 
increased to 36 per cent. Although differences m the 
duration of the kealing process were insignificant 
between the two Linds of compresses, the increased. 
mortality-rate shows t the sysceptibility to in- 
fection is greater ander the eight-layey “gauze som- 
ee owing to the spreading of the secretiow under- 
neath. 

A different pjctune is dbtained when an eight-layer 
cam*bric compress weighing 3 gm. is compared with 
a sixteen-layer cam brie compress of 6 gm. The latter 
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(a) Gauze, a two-dimensional textile; (b) cambric, a 
three-dimensional textile 


Fig. 3. 
9 
has an unfavourable effect on the healing of the 
central area due to lack of evaporation, the mortality- 
rate being 31 per cent. The influence of moisture 
is especially marked if evaporation is inhibited by 
covering the textile with a waterproof fabric. The 
central area heals with a small loss of tissue. The 
increased susceptibility to infection due to the lack 
of evaporation is shown by frequent suppuration of 
the wounds, and the mortality-rate rises to. 40 per 
cent. The influence which delay of treatment exerts 
on the mortality-rate is especially impressive. The 
healing process is significantly slowed down, the 
central area heals with loss of tissue due to infection, 
and the mortality-rate rises to more than 50 per 
cent. This makes it clear that the first condition 
for successful treatment with wound textiles is to 
avoid delay and to dress the wound as quickly as 

- possible. 

We have been able to show that evaporation plays 
a decisive part in the successful application of a 
wound textile. Moistening of a wound textile under 
conditions when evaporation is uninhibited may be 
quite harmless. This, however, is not always the 
ease. Moistening of the fabric might have an un- 
favourable effect on the wound in the case of certain 
textiles. For example, if very densely woven linen is 
moistened, it becomes still denser through swelling 
of its fibres. Though such fabric, through its strong 
absorptive power, may produce a quick drying effect, 
this effect soon reaches its peak and after that no 
further absorption takes place. The fabric lies on the 
wound like a wet cloth. Textiles made from cellulose 
wool by a fleecing process have a good drainage 
effect through capillary attraction when they are dry ; 
when, however, such a fabric is like wet blotting 
paper, its effect on a wound is similar to that obtained 
by the application of textiles that inhibit evaporation. 
In the assessment of wound textiles, it is advisable 
to sub-divide them into two-dimensional and three- 
dimensional textiles. The former group includes 
gauzés and woven linen materials, and the latter 
group embraces cambrics as well as all fabrics with 
appreciable differences in the yarn thicknesses for 
the warp ayd the weft and also knitted textiles. The 

use mf thicker yarns decreases the number of layers. 
The “practical considerations to be drawn from 
these findings are as folows, In view of the fact that 
three-dimensional fabrics have been found to be the 
most suitable, thicker threads should be used fof the 
making sq wound textiles than have been used 
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hitherto. The number of threads per unit length 


è should be neither too great nor too small, for if the 


texture of the fabric is too dense, swelling of the 
fibres may close the interstices between the threads — 
and the effect on the wound might be similar to that 
produced by an impermeable material. The two 
necessary properties for a wound textile are resistance 
of the fabric to shrinkage and shearing and the 7 
avoidance of adhesion with the surface of the wound. 
Shrinking is of two forms : primary shrinking, which 
takes place immediately the fabric is immersed in a 
liquid, and secondary shrinking, which occurs during — 
the drying of the fabric. Primary shrinking has no 
significance in the treatment of wounds if the fabrie | 
is placed on the wound in a wet state, but secondary — 
shrinking has an important influence on the healing 
process. A figure of 10 per cent shrinking or more 
has been measured for fabrics during drying; if, 
therefore, a fabric that is placed on a wound in the 
wet state dries out, movements in the area of the- 
wound will occur which may cause pain and irritation 
of the wound and its surroundings. The extent of 
these movements may be of the order of five hundred 
times the size of a tissue cell. It is small wonder, 
therefore, that plastic surgeons prefer the open- 
wound treatment for Thiersch and Reverdin grafts. 
Whereas wound textiles made of cotton and bought 
on the open market show considerable shrinkage, 
specially made wound textiles of cellulose wool are 
found to be shrink-resisting. 

The problem of resistance to shearing forces has 
yet to be solved for gauze. Owing to its loose texture, 
movements of the threads within the fabric take 
place continuously, which is not the case in cambric 
fabrics. After use, cambrics show only insignificant 
changes in the position of the threads within the — 
fabric caused by the drying of wound secretions. In 
contrast, loosely woven gauze is sometimes com- 
pletely destroyed in parts by the drying secretions. 
Shrinking through drying and lack of resistance of 
the fabric to sheering forces are factors which 
operate against one of the basic requirements of 
wound treatment, namely, immobilization. It should 
therefore be our aim to create wound textiles that 
remain static. The extent of shrinking and, with it, 
of movement within the fabric may vary locally 
inside the area of a wound. That is perhaps a possible 
explanation for the fact that sometimes we observe 
a sudden localized deterioration of part of a wound, 

The problem of the adhesion of the wound textiles 
has not yet been solved. All experiments on the 
impregnation of fibres with the aim of eliminating 
adhesion have failed, no matter how legically they 
were built up. The crude fibre has in any event a 
tendency towards adhesion similar to a processed 
fibre. The wax-pectin layer is usually removed 
from crude fibres through the steeping process, 
and, in order to eliminate the adhesion thereby — 
caused, unnecessary attempts are made to com- 
pensate for the removal by impregnating the fibres 
with carbo-waxes. Why should the steeping pro- 
cess not be carried out less drastically, leaving 
some of the wax pectin? Experiments have shown | 
that the crude fibre has a favourable influence on the 
beneficial effect of penicillin applied externally, as 
well as being generally favourable to wounds in other 
respects as well. The demand for a satisfactory 
absorptive power which is always being emphasized | 
may also be a cause of irritation to the wound. This” 
is shown $y numerous experiments made on the 
comparative merits of raw cotton and finished ®otton 
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ly to a wound... It he 


tind. textiles. have a detrimental influence 


id. when their application is delayed by- 
may be colera. by the external use of 
All finishing proce§ses for wound textiles 
studied from the pharmacological and 
‘points of view. This applies particularly 
wool, as the crude form, which has a 
nge’ and is glossy, has been proved to 
avourable influence on wounds; both 

7 tanium dioxide and brightening with 
uiteners are frequently the cause of irritation 
ound. Even the diemoptical whitening of 
. cotton fibre has been proved to have 
tages when used as a wound dressing; that 
on for dispensing, from a surgical point of 
& washing powder which contains optical 


gly, all processes should be dispensed with 
10 longer have any scientifie foundation, but 


only serve to make the fabric more pleasing 


he eye of the purchaser. An unlimited new field 
tself to wound research : 
3 types of natural fibres or the more readily 
died variations of synthetic fibres, the best fibre 
nust. be sought out and then processed into a wound 
with the most suitable yarn thickness and 
f the threads. Only the best is good enough 
nt. This can only be achieved by strict 
ion of products.: At present in Germany 

zation exists. 


ARTIFICIAL PRODUCTION OF 
IMMUNOLOGICAL TOLERANCE 


-Tolerance to Heterologous Cells 
duced e to Virus 


ng ronid life. The first demon- 
1s cee had oa been aie by 


q T's 
Titr pR. before 

ao | immunization 

Sane (range) 


32-1024 


: The infections which result 


from among the 


Titres ‘after : : 
immunization | Indi 


avert ete be exp slained =p assu 
poietic cells transplanted during foetal hi 
oe) the a response which i 


the ather of a pair which had a a typa b 
mosaic functioned for five months. 
The decisive step which brought the 


eccentricity into the domain: of an éxperir 
method of possibly very wide applicability we i 

artificial production of a similar type of tolerance. ` 
This was done by Billingham; Brent and Medawar? ~ 
and by Hašek*, Tke former group of workers injected oe 
chick and mouse embryos with living ‘homol JMOL 
cells and showed that these were able in. po 
life to accept skin grafts from the original donors. 
Hašek developed a method of producing par abiosis — 
of avian eggs through the chorioallantoie membranes, — 
and showed that chicks so treated during embryonic — 
life failed to respond with antibody production when = 
later challenged with each other's blood. gon 

The present investigations were carried. out 
birds by the method devised by Billingham, Brent 
and Medawar, and had a threefold purpose: (1) ine — 
vestigation of whether tolerance. could be. acquired i 
to cells of foreign species ; (2) if 80, whether the 
tolerance would also extend to. a virus from: the : 
donor animal to which the recipient was : : 
susceptible; (3) whether a sexua 
species which is nob normally. le 
so by means of acquired tolera 
to the first two questions h 
answer to the third. awaits, the 
the treated birds. 

Chick embryos (Brown: Leghorn) w 
intravenously with blood from adult, tur 
and ein RTE (American Mer 
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ies in m E and H were determined after one immunizing injection, m Exp. m after two injections -i 





thirty-nine normal controls. At ten weeks, sera of 
: bwo of the test birds still did not contain antibodies 
to turkey blood cells although they contained anti- 
bodies to goose blood cells, of which the birds had 
had no embryonic- experience, All controls had 
developed anti-turkey antibodies before that age 
_ (thirty-eight of thirty-nine at six weeks). There was 
no indication of.delayed formation of natural 
- Sgglutinins against goose blood in chicks which had, in 
: onic life, been injected with goose blood. 




















rols, were challenged five to six weeks or 


original donors in order to see if formation 
‘of immune antibodies would be suppressed. The 
rincipal ‘outcome of this experiment is shown in 
Hie. aoe 
3 geen from the last two columns of Table 1, 
vall three experiments an indication of 
antibody response in pretreated birds as 
th normal controls. The difference is 
ant in experiments I and III, but not in 
n ent If when the test group is considered as & 

Ne ertheless, five of eight test animals in 

ent II gave a lower immune antibody 
mse than any of fourteen controls. 

xperiment I, immunization was repeated four 

ith three test animals and all twelve controls. 
ions and antibody determinations were done 
taneously for the two groups. Antibodies 
ainst the donor turkeys’ blood cells were determined 
onthe fourth day after the last injection. The 
i “findings are given in Table 2 and show lower values 
: for all test animals than for any control. 


‘Table 2, 








TITRES OF ANTIBODIES AGAINST TURKEY BLOOD CELLS 
AFTER FIVE IMMUNIZING INJECTIONS 


r Test animals 
— Controls 


The tolerance of the three test animals of Table 2 


8 16 4 
64 64 32 64 64 128 64 64 64 64 64 64 


; later broke down, when blood from turkeys other | 


Tt is not net. P. 
- possible to decide whether this is due to antigens in “GF 


than the original donor was injected. 


_ the other turkeys’ blood, for which the test animals 
- had no ‘embryonic experience, or if it is only a 
quantitative question. DEES oh 

It thus appears that some degie of tolerance to 
; het@rologous blood can be brought about by specific 
treatment of the embryos... Moreover, it seems that 
= g state of tolerance is more readily. acquired between 








_ ehicken and turkey than between chicken and goose. “Se Halek, M, Cetkosovenskd biolo 


oe It is natural to correlate this fact with the closer 
_. taxonomic relationship which exists between the two 










oM tibodies in chiken against turkey. blood cells was’ 
-significantly lower in the treated group of twelve- 
birds five weeks after hatching as compared with — 


e hatching. Three turkeys which had been injected 
viously treated birds, together with ` 


3 chicken at the thirteenth day of ineubation were, 
: hatching: by injections of blood cells from 


-were found when the birds were killed five wee 


_ control birds gives P = 0-025, which lies be 


` reported here will appear elsewhere. 


pecies as compa red. with the two latter ones. 
case, however, is ners ved } Mo ost oi com- 


o AccorpiNe to Burnet and Fenne: 
aati Lopas 
ir a, -. autologous antigens by the formation. of antibodies 

its. develops quring foetal life (when the embryo, is not 








E: Nickens,‘ a ; decline : of susceptibility Sith 
age. “With the turkeys used in our experiments, this 
decline was markedly Shown ‘by the fact that ten o 
of twelve one-day old and four out of six one-week 
old turkeys developed sarcomas, whereas six three- 
week, six six-week, and one ten-week turkey proved | 
refractory. All virus injections were made intra- 
muscularly in the leg and the preparation was 
cell-free. 

If, therefore, by exposure to chick, blood during 
embryonic life turkeys acquire an increased sūscept- _ 
ibility to Rous sarcoma virus, this can only be | 
demonstrated clearly at three weeks or later after _ 




























intravenously with 0-1 c.c. of blood cells from young 


when eight weeks old, inoculated with the sam 
preparation in the same dose as had been use 
the normal turkeys. Two out of three 
sarcomas at the site of inoculation. No- 


after inoculation. The application of Fisher’s* exact 
method to the difference. between the treated and 


conventional level of statistical significance. 

The biological significance is obviously furthe: 
increased by the fact that all test animals were olde: 
than all but one of the controls. The applicabili 
in virology of this principle of acquired suscvept- 
ibility deserves further investigation. It is possib 
for example, that the method could be used for ` i 
attenuation of certain viruses. ea 

A full account and discussion of the- Bni 
I was enabl 
to do this work through the hospitality and suppor 
of the Chester Beatty Research Institute, and wist 
to thank Prof. A. Haddow, director of the Institute 
for his interest and encouragement. 
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ov and Stroyeva*, the inability to react against 


yet able to produce antibodies), by the actionsof the | 
antigens of the nnrye s own tissues on the reticulo- 
















bility t to ‘form antibodies o can A be provoke 
foreign antigen entering the reticulo 
ystem during this stage. 









irus A, bacterial wirus C16 and human 
S. “were introduced into chick embryos, 
rm their hypothesis. In agreement with 
Ye. however, the findings of Owen‘ in 
moe twins. In the case of twins this 
due to placental anastomosis, that is, 
al embryonal parabiosis. 





nal parabiosis in birds*. Incubated eggs are 
the stage (chick 8-12th, duck 10-15th day 
ion) when the chorioallantoic membrane 
un to occupy most. of the space under the 
the pointed end of the egg, where the major 





is drilled. After removing the greater 
the shell membrane underlying the hole, a 

ece -of embryonic tissue (usually the blasto- 
“an egg incubated’ 26-40 hr.) is applied to 
sed chorioallantoic membrane and another 
a corresponding aperture is applied on the 
side. The junction is fastened by paraffin 








y S l a joined. eggs are further incubated and — 


the normal way: As it is the extra- 
circulation: which is connected, the 
interrupted at hatching. We confirmed 
ge of blood by the detection of the 

throcytes in the blood of the parabiont 
on. testa immediately after hatching. 
“exchange can thus be quantitatively 





We found that no antibody production could be 
ited by reciprocal immunization of adult chicks 
ich had been joined during their embryonic 
opent _by parabiosis, whereas any normal 


as 3 isoagglutinins®. Thiase parabionts do nat, 





-by erythrocytes of chicks other than 
By the absorption of the iso-immune 
wed"in a third bird against erythrocytes 
he partners with the erythrocytes of the 
has been demonstrated that the antigen 
} Lof the erythrocytes of the two partners 

is respect, they differ from bovine 














mosaicism persists. They also differ 
respect : they are fertile, as our two pairs fo. 
xual parabionts show. We are endeavouring 
long this suppression of reactivity lasts 


| Bront and Medawar it 
isplantation in mice and chicks. We have con- 
yed their results by skin transplantation in chick 
abionts’. 

interspecific embryonal parabionts between 
md duck, an inability to form antibodies was 
id.. -In all individuals of both species there 
eteroagglutinins against erythrocytes of 
ies. In parabionts these nfitural anti- 
yariably. appested. in the same quantity as 











their first year of life, antibodies ere also formed 


_ both parabionts—ia chicks in the same quantity 
The experi- 7 
net, Stone and Edney*, in which living 


worked out a method of experimental 


nic vessels ramify, an oval hole, 1-2 cm. — 


oo the ability to form isoagglutinins when 


l parabionts, in the blood of which. 7 “In 
Dut results | prove “hat. in Foompleto suppress 


to a foreign ae et ch 
im wa of poe anes: Th CRYS 

pairs, in which immunization had -s 

to -provoke antibody formation, one = 








y d ge 
vith respect to skin E 








ult individi 


in the controls (Table 2), and in ducks in a sma. 
amount (Table 1; see also ref. 8). Each’ figure 
the tables represents the titre öf an indivi oe 
animals in one linə (parabionts and controls) were — 
immunized by the same denor. In contrast. to the — 
parabiosis between the chicks, it made no difference ‘ 
whether the immurazation was performed by erythro. 
cytes of the parabiotic PAR or OF ‘any > 
individual. i 

























































Table 1. TITRES. or İMMTNE Aaa AGAINST. catox Exrruro- = 
CYTES IN DUCKS.. 


Parabisnts Controls ` 
2% 32t 64, 33 
4* 32, 64 T 
4, 4 iia j 
4 32,8 oo 
64f G64 26 





ne. G4 y : 
* Animal immunized by 2rythrocytes of asoini patablotie ‘partner; 
t Parabiont in which the exchange of blood was: excluded bY 


agglutination test. 


Exchange of blood net unequivocally: demonstrated: K 
All parabionts or their partners were tested by ‘agglutination pe 


immediately after hatching for the exchange of erythrocytes 


For earlier material, in which eens SLT PS He exchange w às a 
not tested, see Frenzl et al. (ref. 8}. ; ra. 





Table 2. TITRES or NATYRAL (N PEE AND Dees be 
AGGLUTININS AGATSst Duck ERYTHROCYTES IN “CHICKS Aa aee 
Parabionts Controls ae 
64 (18), 25€ (32) 64 (4),. 64 Doe 
128 © 128 (2) 
ee (BY 








256 (Se 226 (1) ; i 
512 (4)*} 128 (16), L 028 D. ; 
128 (2) 128 (2). peas 

* Represents an animal immunized by the erythrocytes OF its ae 
embryonal partner. a 
f The skin of the duck. partner was transplanted on. the fifth day 
after hatching, the transplant surviving sixteen days, — 5 
All parabionts have been tested by agglutination iinmediately after te 
hatching with respect to the exchange of Sey VOY ess, E 






We thus succeeced in causing an aliciante sup- 
pression of antibody formation- only by -the action — 
of homologous bleod cells during — er ryogonəsis, x 
U NET blooc cells did not. hav = 


















Una to stacy the ee 
antigen which is able to suppr fo 
antibodies must be of the same species, 
this effect eventually can be obtained by ` 
ofa Toren but as annem related 





tibody formation caused 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 


for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Crystal Structure of Benzene: a New 
Type of Systematic Error in Precision 
X-Ray Crysta! Analysis 


Last year, two of us gave a preliminary account! 


-of an X-ray analysis of crystalline benzene from 


which a C—C bond-length of 1-37, A. was derived 
by differential syntheses with finite series corrections. 
We have since been able, by means of electronic 
computor programmes devised by. Miss D. Pilling of 
this Department, to calculate Fourier maps and 
difference maps in the plane of the molecule, which 
clearly show that the thermal motion is markedly 
anisotropic, and detailed quantitative study shows 
that it is such as to produce a systematic error in 
the bond-length which is by no means negligible. 
We have carried out, on the University of Man- 
chester electronic computor, five cycles of refinement 
of the anisotropic thermal parameters of the carbon 
atoms, and find that the mean values of the com- 
ponents of the atomic temperature-factor B are : 


Perpendicular to the plane of the ring 4-8 x 10°" em.* 
Radially in the plane of the ring 45 x 10 * om.’ 
Tangentially in the plane of the ring 7-4 x 10 ™ cm.? 


The difference of 2-9 x 10-* between the last two 
figures shows, in agreement with nuclear resonance 
experiments’, that an important part of the thermal 
motion of the benzene molecule at — 3° C. consists 
of rigid-body oscillations about its senary axis. Since 
the motion of an atom on an arc of a circle must 
produce a time-averaged electron distribution the 
maximum of which is displaced towards the centre 
of the are, this oscillatory motion must cause the 
radius of the benzene ring, and therefore the C—C 
distance, to appear shorter than is actually the case. 
Displacements in the same sense, although probably 
smaller in magnitude, arise from oscillations about 
axes in the plane of the molecule. Detailed analyses 
of these effects indicate that the correction to the 
bond-length is at least 0-010 A. and is probably about 
0-015 A.; the corrected C—C bond-length derived 
from our work is about 1-39, A., which is now not 
significantly different from the value 1-397 A. 
obtained by Stoicheff*?. Full details of our work will 
be submitted for publication shortly. 

The computations involved in an anisotropic 
theynal motion analysis are very lengthy, and our 
work on benzene was only made possible by the 
availability of the University of Manchester computor. 
In most cases the corrections may well be too small 
to justify the computation which would be involved ; 
but it is clear that the possibility of systematic errors 
in atomic positions due to angular oscillations of the 
moleguies (or of parts of them) arises in nearly all 
crystal structure analyses. 

E. G. Cox 
D,°W. J. RUICKSHANK 
z J. A. 5. SMITH 
Department of Inorganic and Structural Chemistry, 
University of Leeds. 
Feb. W. «© Ca 


t Cox, E. G., and Smith, J. A. 5., Nature, 173, 75 (1954). 
* Andrew, Bg., and Eades, R. G., Proc. Roy. Soc., A, 218, 537 (1953), 
* Steicheff, B. P., Cay. J. Phys., 32, 339 (1954). 
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The Serpent Spring 


Iw the course of investigations concerned with the 
problem of obtaining large elongation or rotational - 
effects by small variations of a force, the following 
peculiar behaviour gf spiral springs has been 
observed. 

A flat spiral spring, as an ordinary clock spring, 
is fixed at, for example, its inner end. At the outer 
end a force is applied in a direction perpendicular 
to the plane of the undeformed spiral. If this force — 
is sufficiently strong, it deforms the spiral spring to 
a shape which resembles a lifting and uncoiling 
serpent, as will be seen if Fig. 1 is inverted. There- 
fore it may be called a ‘serpent spring’. Such a 
spring is very sensitive, under certain conditions, to 
very small variations of the deforming force either 
in its magnitude or, in special circumstances, its 
direction. This sensitivity shows both in variations 
in length of the spring and in twist. 

The sensitivity depends on the inclination of the 
acting force to the plane of the original spiral, At 
certain characteristic angles, for a definite magnitude 
of the acting force, the spring becomes extremely 
sensitive (critical region). The spring generally shows 
two different critical shapes. These depend upon 
the sense of inclination, for example, inclining the 
clamped end upwards (Fig. 1) or downwards. Fig. 1 
has been obtained by photographing a spring in 
three different states on the same film, corresponding 
to equal steps in increasing weight. The spring is 
shown shortly before the critical state; the shapes 
are reversible, that is, the spring returns to the same 





ig. 1. 

Inclination 5 +12-5°, Spring steel, a = 2-5 mm., 6 = 02 mm. 

Original spiral: 1 turns; outer diameter, 100 mm. ; “inner 
diameter, 80 mm. Loads: 9-6; 10-1; 10°6 gm. 


Critical shapes of a serpent spring 
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recrystallized zones become too widespread to behave 
in this manner. Under these conditions, eruptions 
of larger volumes of material occur at the specimen 


From these and other observations made in this 
laboratory, it appears that exudation is the direct 
result of cyclic stresses deforming a sandwich of 
material which is softer than the matrix. Whether 
this material is a zone depleted of solute atoms as a 
result of localized ageing or local recrystallization in 
a pure metal, the final mechanism of failure is the 
same, namely, the formation of a structural ‘soft 
spot’ or stress concentration by the action of cyclic 
stresses. 

Orowan has suggested* that all metals contain 
soft spots which may deform plastically under the 
action of cyclic stresses. According to him, these 
soft regions work-harden, and, depending on the 
geometry of the soft spot and the stress applied 
through the elastic matrix, fracture may occur or 
the plastically deforming region may work-harden 
until it behaves elastically. Our observations now 
suggest that although soft spots exist in the crystals 
before the application of cyclic stress, these are 
rapidly removed by small slip movements. The soft 
spots in which fatigue cracks eventually form are 
not these pre-existing structural inhomogeneities, but 
ones produced later by the action of the fatigue 
stresses. As these regions are produced at a later 
stage in a matrix which was originally more homo- 
geneous, it is unlikely that the process will be 
reversed and work-hardening again occur before final 


It is suggested that the fatigue process can be 
divided into two stages. During stage 1, small atomic 
rearrangements are occurring under the action of the 
cyclic stress; stage 2 begins when these rearrange- 
ments have produced a structural soft spot which, 
during this stage, is heavily deformed and a crack 
appears. In pure aluminium these conditions first 
of all produce a number of discrete holes which later 
on join up to form the initial crack. These holes 
are shown in Fig. 2. This specimen was polished 
electrolytically before and after testing and photo- 
graphed in the ‘as-polished’ condition with no sub- 
sequent etching. It is probable that these holes are 
formed by the condensation of large numbers of 
vacant lattice sites. There is also microscopical 
evidence for high tensile stresses normal to the plane 
of the fatigue crack, which would aid this mechanisr 
to produce a crack. 

This communication is published by permission of 
the Chief Scientist, Ministry of Supply. 

P. J. E. Forsytx > 
C. A. S. STUBBINGTON © 

Metallurgy Department, A 
Royal Aircraft Establishment, 

Farnborough, Hants. Dec. 29. 


* Forsyth, Nature, 171, 172 (1953). 
*Orowan, Proc. Roy. Soc., A, 171, 79 (1939). 
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Vapour Circulating Pumps 


be studies of the composition of vapour in 
equilikyium ‘with liquid mixtures of the atmospheric 
gases at pressures near 1 atmosphere, a method of 
procuring a continuoug cireulatign of the vapour was 
needed, Any pump incorporated in the systema was 
required to operate without changing the volume 
of the pour space. It was further specified that 
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the materials from which it was constructed should 
not adsorb large quantities of the vapour. 

A pump made in * ’ glass similar to that 
described by Ferguson', with a horizontal cylinder 
and solenoid-operated piston, was first constructed. 
It gave a vapour flow of 5 litres/hr. against a static 
head of 2-5 cm. water gauge. However, there was 
very considerable friction between the cylinder and 
the piston, and after a short while copious quantities 
of glass powder were formed, which would soon have 
blocked the whole of the apparfitus as well as 
creating a large area of adsorbing surface. Grinding 
started somewhat slowly; but once a small quantity 
of powder had been produced it proceeded very 
rapidly. — | 

In order to reduce the friction a new pump was 


made, also of glass, with the cylinder and piston 


arranged vertically. In due course, however, this 
pump also produced quantities of glass powder. This. 
4 action was finally prevented by changing 
the material of the piston, polythene being used. 
The present design of the pump is shown in Fig. 1. 
It consists of the vertical glass cylinder A and the 
polythene piston B. Inlet and outlet valves are so 
arranged that gas flows upward, as indicated by the» 
arrows, on both the rising and falling strokes. Each 
valve consists of a glass plate D seating on a ground 


face E. The piston B is 2 in. long and ¢ in. diameter 


and moves in a cylinder 4 in. long, in which it is a 
fairly close fit. It contains hermetically sealed within 
itself a permanent magnet C made of Mullard’s 
alloy “Ticonal Æ’, 14 in. long and § in. square cross- 
section. i 
The piston is raised by current through 
the solenoid F and falls freely under its own weight. 
In the acfal pump used, the solenoid was a winding 
from an old transformer; but a suitable design 
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Fig. 2. (a) Vertical pump ; .(6) horizontal pump 

would consist of 1,000.turns of S.W.G. 22 wire with 
a resistance of about 7 ohms. In this solenoid a 
current of 1:5 amp. would .be sufficient to give 
satisfactory operation. 

In order to. prevent the piston breaking through 
the lower wall of the cylinder, a second magnet G 
is wedged in the lower glass tube H, the polarity 
of the two being so arranged that repulsion occurs 
as the magnets approach one another. 

This pump gives a gas flow considerably greater 
than that of the first one constructed. Fig. 2 shows 
the characteristics of both these pumps in terms 
‘of the gas flow against various static heads, when 
operating at 40 strokes/min. The two pumps are of 
similar dimensions, the swept volumes being 11 c.c. 
and 15 c.c. respectively for the horizontal and 
vertical designs. The great difference in the pumping 
speeds is probably due to the fact that the machined 


polythene pistog is a much closer fit in its cylinder “ 


than was the glass piston of the horizontal pump. 
This communication is published with the per- 
mission of the PRECEORD of the British Oxygen Co., 
Ltd. 
A. H. Cocxrert 
Research and Development Department, | 
The British Oxygen Co., Ltd., 
Weer Park Road, 
London, S.W.19. 
7 Dec. 29. 


1 Ferguson, J. Phys. Chem., 81, 1099 (1927). 


Radioactivation Analysis of Arsenic 
in Silicon : 


SMALL traces of impunties in the range 0:001- 
1 ppm. of group V elements present in semicon- 
ductors such as germanium and silicon have a large 
effect on the electrical properties. Chemical methods 
of analysis in this range are very dependent on, the 
purity of the chemical reagents used, and also require 


large sample weights. On the other hand, the method - 


of radioactivation analysis labels the impurity atoms 
originally present (provided they produce e#adioactive 
isotop8s), and these atoms may then be separated 
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with added carrier and ordinary eee grade 
chemical reagents. ' 

`- We have: applied. the adod method to 
the problem: of: determining-arsenic impurity in 
silicon in the sub-m_crogram range.‘ When a sample 
of silicon’ containing arsenic impurity is irradiated 
with thermal neutrons inthe pile at Harwell, the 
following reactions zake Pepa : 


p- 
sogi my) agi -> "P 


à By 
Ze . As my) As — Se 


We have found that the following is a satisfactory 
method for separazing the arsenic impurity. The 
silicon is first disso_ved in sodium hydroxide in the 
presence of hydrogen peroxide, and arsenious oxide 
added as carrier; the solution is then acidified with 
hydrochloric acid end reduced to small bulk under 
oxidizing conditions. 

Once the sample has been taken into solution and 
made.acid, we-have followed the method used by 
Smales and Pate! for the separation of arsenic from 
germanium, namely, reduction to trivalent ‘arsenic 
by hydrobromic acid, followed by distillation of the 
trichloride into water. The resulting distillate is then 
acidified and redicced to elementary arsenic by 
ammonium hypopnosphite, centrifuged off, and 
slurried on to a ecunting tray,- dried, weighed and 
the activity measured. 

_The chemical yield or recovery of arsenic carrier 
is 80-90 per cent; ata pile factor ‘of 10, an arsenic 
content of 2-3 p.p.m. gives & count of approximately 
9,000 counts/min. fom a 0-2-gm. sample on the third 
day on shelf 2 of 3 conventional lead castle. The 
identity of the raCioactive isotope is confirmed by 
plotting the decay curve and also by the energy of 
the radiation from absorption measurements. 

The sensitivity cf the method may be, estimated 
as follows: arsenic reaches a saturation activity of 
90 me./gm. at on factor 1 with one week irradiation 

10° 


` 


-+ 


Counts/min, 
{à 
Q 


10? 


Fig. 1. Decay curves of samples of silicon @* ` 
rd] 
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(900 me:/gm.,-maximum pile factor. 10), ‘Lf we take 
the detection limit of the counting.. system, ds 20 
counts/min. on the top shelf of’a standardlead castle 
with a.geometry of 1/4, then 4 x 0-H, gm. of arsenic. 


would be. just detectable.It is:convénient, however,, 


to allow the silicon activity. to decay before carrying 
out the -chemical separation; thus the detection 
limit on the third day becomes 3-2 x 10-!° gm., or 
0-0003 p.p.m. on a-:l-gm. sample. 

The accuracy of «the method is limited by the 
uncertainty of the specific activity and shelf factors; 
but this limitation may be avoided ‘by irradiating 
known and unknown samples simultaneously and 
comparing activities. 

If arsenic is the-major radioactive impurity, thoni 
samples may bé compared by plotting the radioactive 


decy curves, provided that the samples are of the’ 


same size and shape. The half-life of arsenic-76 
(26:8 hr.) is sufficiently different from that of silicon-31 
(2:62 hr.) for the curve to be analysed into its 
components (see 'Fig. 1).:. When other radioactive 
impurities are present in similar amounts,- the' decay 
curve becomes more complex, and chemical separation 
with added carrier is the ony certain method of 
analysis. 

As an indication of the results obtainable by this 
method, samples of specially pure silicon from various 
sources, including some prepared in this laboratory 
by the decomposition, of silicon iodide, have been 
examined. The method detected arsenic contents 
varying according to sample from 0-001 to 3p ‘Pa .m. 
aa JAJ AMES 
` D. H. RIOHARDS 


Research Laboratory, ` 
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British Thomson-Houston Co., Didy; Í : 
“o Rugby. : ; : 
a di an. 13. 
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a Smales,. Å, A. 2 and Pate, B. D., “Anal, Chem., 24, 717 (1952). 
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Dyessensitized Photopolymerization of 
Styrene 


We have found a number of examples of dye- 
induced photopolymerization of styrene, in which 
excited dye molecules directly interact with vinyl 
monomers, thus promoting the polymerization re- 
action. Further, an: interesting example has been 
recently found in which the initiation of polymenza- 
tion can be attributed quite certainly to the energy 
transference in the strict sense of the word. 

The systems most extensively investigated were 
the combinations of styrene and various cyanine 
dyes. When a mixture of styrene and n-butanol 
(15: 1 by volume) containing about 6 x 10-8 mole/l. 


of pinacyanol iodide, for example, is irradiated by, 


visible light at 60°C. in vacuo, decomposition ‘of 
dye molecules occurs and at the same time poly- 
merization of styrene is greatly accelerated. In 
Fig. 1 curves a and b show the amount of polymeriza- 
tion in the light and in the dark plotted against the 
time-interval-of the reactions 

Ag,seen from Fég. I, the presence of dye does not 
affett the rate of the thermal polymerization ; hence 
there if no interaction between vinyl monomer and 
the dye molecule in the grgund state. On the other 
hand, it was ascertained that the ye solution in 


butanol in vacuo is not bleached at all by irradiation,” 


so that “dae excited dye molecules do not decompose 
e 
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Fig. 1. Polymerzation-time relation 
aver, oan O —, light (curve a) 
Ne es moie/!.} @ ——, dark (curve b) } 60° C. 
Pe OEP ry es A -—--, light (curve c} - ` 
£ aye x mole/i.) a -5> dark (curve d) 40° ©. 


The number of photons absorbed 1s about 1'0 x 10'*/sec. for (a) 
and about 6 4 x seo. for (c). Matsuda V-02 filter for (a 
Matsuda V—R3 for (c) 


of themselves. It may be concluded that the excited 
dye breaks down by the interaction of vinyl monomer 
accompanied by the production ‘of initiator for the 
polymerization. 

The -enhancenient of polymerization could “be 
interpreted as solely due to the increase of-the rate 
of the initiation process, and the number of initiators 
produced by one decomposed dye molecule was 
found to be‘ about 2. The number, however, i is much 
less than’ 1-at 40°C., and this would ‘suggest that 
the bleaching: reaction and the“initiation’ reaction 
are--not necessarily the same “process. ‘Both the 
quantum yields- for’ photo-bleaching:’’ and photo- 
mitiation. of polymerization at 60° C. are of the 
order of 10-4. Bate 

Analogous reactions have ban established in other, 
cyanine dyestuffs such as isocyanine, kryptocyanine, 
heptamethinthiocyanine’ and pinacyanol chloride, 
and similar results were obtained, at least qualita- 
tively. In contrast to cyanine dyes, the effects of 
the addition of other dyestuffs, such as uranine, 
eosine, trypafiavine and erythrosine, were so small-— 
if any—that quantitative investigatibns could not be 
carried out. 

An interesting example of photosensitized pet: 
merization which can be interpreted quite certainly 
as due to the pure transference of energy is the com- 
bination of styrene and zinc tetraphenylchlorin. The 
latter is an easily oxidizable compound: containing 
the nucleus of porphin, the photo-oxidation of which 
was extensively studied by M. Calvin afid his ‘school 
and was interpreted to go via the triplet state. It 
dissolves in styrene quite well. When styrene con- 
taining a small quantity of zine tetraphenylchlorin 
is illuminated by the light of about 620 mu in vacuo at 
40° C., then polymerization takes place to some ex- 
tent, while thermal polymerization is almost negligible 
at this temperature (Fig. 1, curves c and d). The 
important fact is that the chlorm compound is not 
decomposed by irradiation -in this case. 

In view of the facts that the substances contained 
in the system. are only styrene and zine tetraphenyl- 
chlorin, and that the existence of. the triplet state of 
the latter has been established by Calvin, there seems 
to. be no doubt that the initiation of polymerization 
is induced by the energy transferred fromthe triplet 
state of the chlorin compound to the styrene molecule. 

We thank Prof. M. Calvin, who suggested testing 
zine tetraphenylchlorin and gave us part Òf the 
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sample, and also Dr. T. Ogata, who saed variouse 


cyanine oe 


M. Koro 
A. WATANABE 
Z. KURODA 
Polytechnic Institute, ° 
Osaka City ao 
Osaka. 
Nov. 17. 
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Mechanism of the Acid Hydrolysis or 


Glycylglycine 

Numerous studies have been made on the ee 
lysis of polypeptides for the determination of the 
composition of proteins. Usually these hydrolyses 
are conducted in acid solution. The kinetics of the 
acid hydrolysis of some dipeptides has been studied 
by Synge! and Lawrence and Moore?; but no mechan- 
ism has been suggested. 
hydrolysis of the amides, Benrath? and Euler and 
Olender* have reached the conclusion that it is the 
amide cation which hydrolyses. Ingold’ states that 
the rate-controlling step is a bimolecular reaction 
between a water molecule and the amide cation. 

Synge! used equal volumes of glacial 
acetic acid and 10 N hydrochloric acid, 
and found the hydrolysis was first-order 
with respect to the dipeptide. Law- 
rence and Moore* used excess acid m 


water and found the hydrolysis was H—O | 
second-order, that is, first-order both 
with respect to the dipeptide and hydro- H 


gen ion concentrations. The results-of 
both investigations are consistent with the explana- 
tion that it is the dipeptide cation 


NH,——CH,—-CO0H 
O——CH,-—-NH, 


which hydrolyseg; but the concentration of water 
used was large and it was not possible to ascertain 
its infiuence on the reaction-rate. 

I have examined the hydrolysis of glycylglycine 
in aqueous acetic acid at low concentrations of water 
with excess perchloric acid and haye obtained in- 
formation on the effect of water, thus allowing a 
mechanism to be assigned to the hydrolysis. The 
hydrolysis wes studied by the sealed-tube technique 
and its extent determined by titrating the excess 
perchloric acid with sodium acetate in glacial acetic 
acid, with methyl violet as the indicator. 

Glacial acetic acid was chosen as the solvent, 
because in this, amines and peptides are strong bases 
and perchloric acid is a strong, completely ionized 
acid. It was also possible to vary the concentration 
of water. Therefore with excess perchloric acid, 
glycylglycine will be present as glycylglycine hydro- 
perchlorate. Under these conditions the rate. of 
hydrolysis at low concentrations of water was found 
to be given by: 


Rate = k, [glycylglycine HC1O,] [H+] = 
The results given in Table 1 show that, over a ten- 


fold change in the water concentration, there is a- 


very slight variation in the velocity constant and the 
rate is, practically independent of thé water con- 
centration. 
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Table 1. Sxrconpd-ORDER CONSTANT FOR THE HYDROLYSIS for 
GLYOYLGLYOINE IN AQuEDUS ACETIC ACID wITH.PERCHLORIO ACID , 


Ke x 106 sec. gm.-mol TL 


, Water 
(per cent by vol.) 100° C 120° C. 
O'6 | : 1:33 546 
1:0 1 55 6:06 
2:0 1°50 6°86 
50 1-26 5-42 


Since the peptide nitrogen is much less basic than 
the terminal amino group, then the dispositive ion 


ÑH; —OH,—-COOH, 
7 CO-——-CH,—-NH, , “4 


will be present in "small concentrations which will 
be proportional to [glycylglycine HC1O,] [H+]. 

The determinatims by Noyce and Castelfranco®, 
and Smith and Eliot’, of the acidity function of 
strong acids in acetic acid, show that the hydrogen - 
ion activity at low zoncentrations of water decreases 
with increasing water content. A reaction in 
acetic acid catalysed by hydrogen ions should there- 
fore be retarded on the addition of the water; but 
since such an addit-on causes no change in ‘the Tate, : 
it is to be concludsd that the water has an accel- 
erating effect whick approximately compensates the 
retardation. This accelerating effect can be explained 
if the mechanism is a bimolecular reaction between 
a water molecule and the dipeptide ion as follows: 


* 
NH, — 

2 
aA 


-—COOH 
EA v 


alow 
CO—CH,-NH, —- HOOC—CH,—NH, + H+ 


e , 
These results will be described in more detail 
elsewhere. . 


R. J. L. MARTIN 
Division of Industrial Chemistry, 
Commonwealth Scientific and 
Industrial Research Organization, 
Melbourne. ~ 
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6 Ingold, €. “Structure and Mechanism in Organic Chemistry” 
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Reactions between” Quinones and Proteins 


-~ Tae phenolase complex, by which I mean that 


pair of enzymic activities occurring together and 
associated with copper-protein, which catalyses the 
o-hydroxylation of phenols and dehydrogenation of 
o-diphenols, is fourd in organisms throughout® the 
phylogenetic scale, and catalyses-the formation of 
quinones from o-diphengis. These enzyme-generated 
o-quinones react with proteins to,form, inter alia, 
the sclerotized cuticles of arthropods, and 
phyla, the sepia of squid, and the mofaninsewhich 
colour the teguments, feathers, hair and eyes of the 
vertebrates’. In this confmunication I wish briefly 
to describe some kitherto undescribed phenomena 
which appear. to p-ay important parts during ‘the 
interaction of proteia—diphenol—phenqjase systeMas. 
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Peptide effect. Amines react readily with o-diphenol- e pear to be dependent upon the heightened reactivity 


` phenolase systems in the following: way? : 


A. Catechol + [0] (phonolase) o-quinone + H,O. 
B. o-Qumone + amine —> amino-hydrogumone | 


C. Amino-hydroquinone + o-quinone -> amino- 
quinone + catechol 


The formation of o-quinone from catechol m the 
presence of phenolase (reaction A) is very rapid and 
consumes one atom of oxygen per molecule of catechol 
oxidized. In the presence of amino‘or sulphydryl 
groups, coupling reactions of type B take place. The 
oxidation-reduction potentials of the products are 
such that these coupling reactions are followed by 
the reductive re-formation of catechol (reaction 0). 
The enzymic re-oxidation of the re-formed catechol 
then leads to an overall consumption of a second 
atom of oxygen per molecule. Under adequate 
conditions, the rate of the coupling reaction can be 
measured by the initial rate of consumption of the 
second atom of oxygen, and by the development of 
the absorption spectra of the amino-quinones. Using 
these techniques, we find that the rate of the coupling 
reaction (B) is markedly influenced by the nature 
of the substituents on the nitrogen atom, increasing, 
for example, in the order ‘butyl amine, glycine, 
glycylglycme and glycylglycylglycine, and in the 
order: diethylamine, proline and N-terminal proline 
(as in the protamine, salmine), The peptide bond 
thus has a characteristic effect upon the rate of re- 
action between enzyme-generated o-quinones and 
amines ; the magnitude of this effect appears to bear 
some relationship to pK,y(NH,*t) or pK,(NH,*t) ın 
any series, but since the coupling rate of proline 
(pKq = 10-6) 18 comparable to that of glycylglycyl- 
glycme (pKa = 7°9)4, the factors which control the 
rates of reaction of quinones with zwitterionic amino- 
acids and peptides are not identical with the factors 
which determine the pK, values of the ammes. 

Substrate binding and coupled oxidations of protein 
derivatives. We also find that the reactions of enzyme- 
generated o-quinones with peptides or proteins produce 
N- and S-catechol derivatives which cannot act as 
substrates for diphenolases. In the presence of excess 
free o-quinone, however, catecholic proteins are 
oxidized to the corresponding quinonoid protems. The 
folowmg instances are illustrations. In a system con- 
taining catechol and crystalline bovine serum albumin 
ım molecular ratios between 1/1 and 3/1, a total of one 
atom of oxygen is consumed per molecule of catechol 
enzymically oxidized, the product remaining colour- 


‘ess. In systems containing more than three mole- - 


cules of catechol per molecule of albumin, relative 
oxygen consumption is sharply increased and the pro- 
ducts have absorption spectra with a maximum at 
480 u, corresponding to the spectra of 4-amiho- 
o-quinone derivatives. Similarly, m systems con- 
taining catechol and glutathione in molecular ratios 
up to 0-8, the total oxygen consumed as a result 
of enzymic oxidation remains at one atom per mole- 
cule of catechol. When the molecular ratio is in- 
creased tq 0:9 awd above, total oxygen consumption 
creases very sharply to 2:8 atoms per molecule of 
catechol. This sharp break is accompanied by a 
marked difference in the cglours of the final products, 
namely, from colourless (max? 255 and 285 u) to 
deep purple (max. 270, 320, 390 and 540 u). ° 
Thusethe reactions occurring during the mter- 
actién of cateehol-diphenolase-protein systems ap- 


of N-terminal ammo-groups towards quinones, and 
upon the molecular ratio of the diphenol (that is, - 
o-quinone) to peptide or protein. When these ratios 
are low, catecholyl proteins form and persist even 
ın the presence of extess phenolagse; but when the 
ratio is high, coupled oxidations of catecholyl pro- 
teins to quinonoid proteins readily take place. The 
formation of sclerotized insect cuticles, -sepias and 
vertebrate melanoproteins may therefore proceed 
through N-terminal amimocatechols, N;terminal 
amimoquinones or the corresponding S-compounds; 
and end-to-end linkage of protein molecules, followed - 
by the development of cross-lmkages through the 
more slowly reacting «-lysyl amimo-groups and the 
adsorption of quinones and quinonoid polymers by 
secondary linkages‘. 

This work was made possible in part by æ grant 
from the National Science Foundation, the support 
of which is gratefully acknowledged. 
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Chromatography of Phospholipids 


THERE is a need for improved procedures for the 


analysis of phospholipids, and the brief account 


given here describes a technique which possesses 
considerable advantages. 

In a typical experiment a rat was injected intra- 
venously with 0-8 mc. of phosphorus,32 (as NaH*PO,) 
one hour before being kuled. The fat was extracted 
from the liver and washed with 0-1 N hydrochloric— 
acid to remove cations and contamunating phosphorus- 
32. The fat (100-300 mgm.) was treated in benzene 
with fluoro-2 : 4-dinitro-benzene in the presence of 
triethylamine.: There is a complete reaction with all 
the available amino groups within two hours at 40°. 
The excess fluoro-dinitro-benzene , apd any by— 
products can be removed by chromatography or by 
distillation on to a cold finger at a pressure of les» 
than 0-05 mm. of mercury. The dinitrophenyl-lipid, 
which was washed with 0-1 N hydrochloric acid to= 
remove the last traces of triethylamine, was then. 
treated with diazomethane. Secondary phosphates 
are quantitatively converted to tertiary esters under 
these conditions’, as also is the carboxy group in. 
phosphatidyl serine. ° 

The fat (97 mgm.) was chromatographed on. 
‘Hyflo-super-cel’ (0-5 gm. of absorbent per mgm. of 
fat), yielding four main fractions which could be 
distinguished by their absorption spectra: (1) light 
petroleum eluted the glycerides and vitamin A; the 
phosphorus content was low, but some phosphorus_ 


“was always present in this fraction. (2) Benzene o 


benzene—ghloroform mixtures eluted a fraction with 
Amar, &t 328 my (light petroleum) containing nearly 
equimolar proportions of dinitrophenyl groups andem 
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phosphorus. On further RAEN this fication e been obtamed by extensive potential measurements 


separated. into a fast-running fraction which con- 
tained mostly ethanolamine, while serine predom- 
inated in the slow-running fractions. (3) Chloroform 
containing 10 per cent ethanol eluted material with 
Amax. &t 345 mu (light petroletm). 
of dinitrophenyl groups to phosphorus was low (less 
than 0-5) and further chromatography showed that 
this material was a mixture. Fractions were obtained 
with 8-100 pêr cent amino-phospholipid. The 
~ Specific radioactivity varied considerably and bore 
no simple relation to the dinitrophenol absorption, 
indicating thgt both the cephalins and _lecithins 
present varied in specific radioactivity. (4) Ethanol 
slowly eluted material with little or no absorption 
due to the dinitrophenyl groups, and this fraction, 
which was not always recovered quantitatively, con- 
tained predominantly choline-phospholipids. 

The specific radioactivity tended to be highest in 
the fraction with Amax, at 328 my; but some fractions 
with Amax. at 345 my were nearly as high. The final 
fractions had the lowest specific radioactivity, which 
was about a quarter of the highest value obtained. 

Dinitrophenyl- octadecylamine has Amax, (light 
petroleum) at 330 my, but in ethanol it is 347 mu. 
The dinitrophenyl-lipids (not treated: with diazo- 
methane) all absorb at 345 mp. It is unexpected 
that some of the dinitrophenyl-lipids, after treatment 
with diazomethane, should still absorb at 345 mu. 
The explanation of this is as yet unknown. The 
proportion of dinitrophenyl-lipid with Amax. at 328 my 
and at 345 my varies; in liver lipid there is more 
material absorbing at 345 mp than at 328 mp, 
whereas in brain lipid the opposite is the case. 

In conclusion, it may be said that an examination 
of the results of several recent investigations’, 
together with the present results. shows that phospho- 
lipids cannot be a simple mixture of phosphatidyl 


choline, phosphatidyl serine and phosphatidyl ethanol- 


amine, together with small amounts of sphingomyelin 
and mositol phospholipids. It now seems likely that 
additional molecular species are present. 
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Muscle Sodium. 
It was recently considered! that the sodium content 


of the frog sartorius muscle may be constituted as 


follows : 
m. equiv./kgm, 
Total mean sodium 24 
Interspace 13-14 oa 
A. special region sodium 6-8 
General fibre sodium 2-5 


Aut 
It could be inferred from the evidence that the 
special region referred to above was either a special 
group of fibres into which sodium entered much more 
rapidlyethan into the fibres in general, or it was the 
sarcolemma of each fibre. Strong evidence has now 


The molar ratio ` 


in the single fibre cf the sartorius, using the micro- 
electrode technique, that the region in question, is not 
a group of fibres, end it may therefore be inferred 
that it is the sarcolemmas of the fibres in general’, 

It may be assumed that 2—5 m. equiv. sodium/kgm. 
of sodium exist within the fibres in general. The 
following evidence sherefore leads to the conclusion 
that the greater frection of this moiety is not free, 
but is in some way firmly held and prevented from 
mixing with sodium-24 during twenty-four hours. 

(2) It was noticed that when frogs were injected 
with sodium-24, ths sartorii removed the following 
day and then immersed in isotonic glucose solution 
containing 5 m.mol potassium sulphate/litre,:99 per 
cent of the labelled sodium emerged from the muscle 
in 90 min. But 10 per cent of the total muscle sodium, 
as measured by the-flame photometer or by a uranyl 
acetate method, remained up to two hours or more. 
This was confirmed in a series of experiments using 


the purest chemicel substances and with suitable 


blank experiments. 

Fig. 1 shows the average values obtained where 
the original values for the labelled sodium and for 
the total sodium ars both regarded as 100. There is 
no such difference between the éxit of labelled and 
total sodium apparmnt with liver. 
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Fig. Curv 
RAT sodium (dots) from s to isotonic glucose contain- 
ing § mmol. potassium sulphate/litre i 


(b) After this, a æries of observations on the`ratio 
of labelled sodium t> total sodium in the muscle &nd 
in the plasma was made. From the results obtained, 
there were 19:7 + I-0 m. equiv. labelled sodium and 
24-5 + 0-9 m. equi. total sodium per kgm. muscle, 
showing a differenca of 4:8 + 1:3. 

The difference would seem to indicate an even 
greater amount oZ „unlabelled sodium than the 
immersion experiments; but the statistical varigtion 
is relatively wide and such divergence is not 


significant. J 


~ J. Conway 
Ys J. C 
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Total and ‘Exchangeable’ Potassium 
in Humans ’ 


THE presence of the naturally radioactive isotope 
potassium-40 to the extent of 0-012 per cent in 
potassium affords a convenient means of measuring 
the potassium content of humans, provided that no 
other radioactive elements (for example, radium) are 
present in the body. Of the total amount of potas- 
sium present, only some is said to be ‘exchangeable’, 
as measured by the method of isotopic dilution using 
the short-lived isotope potassium-42. . 

- The total potassium content of the human body 
expressed as a percentage of the body-weight has 
been quoted as-0°21, per cent’ and 0-35 per cent? 
by methods based on chemical analysis of himan 
remains, while the results of Burch and Spiers? based 
on total-body radioactivity measurements indicate 
0-21; + 0-01 per cent (ten males and three females, 
aged 19-20 years), 0:21, + 0-01 per cent (eleven males 
aged 26—41. years) and 0-21, + 0:02 per cent (four 
males, aged 60-79 years). The amount of ‘exchange- 
able’ potassium is reported as 0-18, +: 0:01, per cent 
-of body-weight for thirty males by Corsa et al.*, who 
conclude that the exchangeable fraction is probably 
5 per cent less than the total potassium. The mean 
. ‘exchangeable’ potassium content of twenty females 
is given as 0-12, + 0-01, per cent of body-weight by 
Aikawa et al.5. These results are generally confirmed 
by those of Blainey eż al., who quote 0°17, + 0-01; 
per cent for seventeen males and 0:13, + 0-01, per 
cent for seven females, while Edelman et al.’ give 
the value of 0-16 per cent for fourteen females. 

We have measured both total and ‘exchangeable’ 
potassium on a number of subjects ; the total content 
was determined by measurements of body radioactiv- 
ity using a total-body y-monitor, ascribing the whole 
of the response to the radioactivity of potassium-40 
(unpublished work by J.R.), and comparison with 
the radioactivity of weighed amounts of pure potas- 
sium chloride. ‘Exchangeable’ potassium was 
measured by the isotopic dilution technique, using 
about 50 uc. of potassium-42 injected intravenously, 
‘and the determinations were carried out 24-36 hr. 
after injection. We have not detected any differences 
atiributable to this time interval. Radioactivity 
measurements were made with a y-scintillation 
counter, and potassium analyses were made with a 
flame photometer. All the persons were healthy 
young Danish subjects, with no history of work with 
long-lived radioactive isotopes, and with no lengthy 
period of residence outside Denmark. The results 
for six males and four females are shown in Table 1. 


Table I 


‘Exchange- 
able’ s 


potassium | Total potassium ~ 


% of body- 
Meier 


+0-03 
+0-02 


0 
7 
4 
0 
4 


2 


2 
1 
2 
2 
24 





Seman for 6 males: 


0°19,40:02, 0°:21;+6-01 
# ‘ean for 4 females : : : : 


0 ‘16, +0 ‘Ol, G "10, +0 DL 5 
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The errors quoted for the total potassium contents 
are the probable errors associated with the statistics 
of the measurements; it is difficult to assess the | 
error in individual determinations of the ‘exchange- 
able’ potassium, but repeat measurements on a few - 
subjects suggest that®it is rather less than 10 per 
cent. With one exception, where the difference is not 
significant, the ‘exchangeable’ potassium content is 
less than the total by 7-25 per cent (mean 15-2 per 
cent). The wide range of this difference is to be 
expected in view of the probable errors quoted in 
Table 1, and any biological variations are therefore 
swamped by the instrumental errors, Our results- 
are thus in harmony with the measurements of other 
workers in this field, except that the difference of 


‘5 per cent estimated by Corsa et al.* appears to be 


too low. 

We have also measured the total and ‘exchangeable’ 
potassium contents of a patient suffering from @ non- 
characteristic type of hereditary periodic paralysis. 
The results were 158 + 20 gm. (0-24 + 0-03 per cent 
of body-weight) for total potassium and only 85 gm. 
(0-13 per cent of body-weight) for ‘exchangeable’ 
potassium. This discrepancy has not yet been con- 
firmed in other members of the patient’s family. 

The measurements of total-body radioactivity were 
made while one of us (J. R.) was on leave of absence 
from the Atomic Energy’ Research Establishment, 
Harwell. 


J. RUNDO 
U. SAGILD 
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Distribution and Formation of Isocitritase 


A NEw reaction of tricarboxylic acids, and the 
possibility of an alternate oxidative pathway, was 
indicated by the demonstration by Campbell, Smith 
and Eagles! of glyoxylate formation from citrate by 
extracts of Pseudomonas aeruginosa. By a prelim- 
inary fractionation of the pseudomonad extract, 
particularly by the removal of aconitase, Smith and 
Gunsalus*? demonstrated the stoichiometry of the 
reaction 88: 


- isocitrate - glyoxylate + succinate (1) 


and showed that this enzyme system, which we termed 
‘isocitritase’, required magnesium ion and a mercapto 
compound as activators. Also following the lead of 
Campbell, Smith and Eagles, Saz*, although he did 
not separate the aconitase from the pseudomonad 
extracts, has concluded from reaction-rates that iso- 
citrate is the substrate, and from inhibitor data and 
stimulation by yeast kochsaft that both organic and 
inorganic activators are required. Olson* has also 
recently reported glyoxylate formation from tri- 
carboxylig acids by Penicillium chrysogenum and 
other fungi, including baker’s yeast, by what gppears 
to be an isocitritase mechanism. 
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Table 1. ISOOITRITASE DISTRIBUTION (ABROBIC CRLLS) » citritase and isocitrizase appear to operate anaerobic- 











* ally and aerobically respectively. „It is also note- , 
worthy that the isocitritase content of P. aeruginosa 
devoid of fermentative pathway to sustain growth 
is reduced about 5C per cent by growth on glucose 
instead of acetate. 

In addition, extracts of two Acetobacter strains, 
suboxydans and aceti, grown on glycerol as source of 
energy and of carbon in the presence of organic 
. Serratia marvescens. 3M4 nitrogen’, were devoid of isocitritase. Acetobacter 
- Mucroceccus lysodeikticus, 46084 suboxydans does nct possess a complete oxidative 
* Cells 1-9 were grown with aeration in an acetate 0:5 per cent, cycle, said seein Sonya Seo eo ae 
glutamate 0-2 pes cent, ammonium salts medium. Cell paste (at a-ketoglutario -acid dehydrogenase’, and SAUMES 
200 mgm. per ml. of M/50 phosphate buffer, pH 7:0) was oscillated vitamins and at least traces of glucose or glycerol 
15 min, in a 10 ke./s. Raytheon oscillator and centrifuged 1 hr. at for growth’. This strain does, however, possess 


16,000 g to obtain a cell extract. ; ; ; ; 
+1 unit = 1 pmole flyoxylate produced per 10 min. Reaction aconitase, which mey imply an alternative pathway 


Isocitritase 
(unitst/mgm. protein) 
155 `. 
1°32 


0-76 
1:77 





Organism® and strain 










. P. aeruginosa, 9027 





| ‘Azotobacter vinelandii, 0 
. Acetobacter aceti, F.4 
. Escherichia coli, Crooks 
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mixture contained : oles DL-isocitrate; 8 moles magnesium : : “yeas 
chloride: 10. umole Blulathione, 300 moles trie-(hydroxymethy). Of citrate formation and/or utilization under altered 
aminomethane buff xtract 3-5 mgm. protein. growth conditions—thus the assumption should not 

t Grown ona Cele dey 05 ee cent, NZ amine 5 ‘2 per cent, salts ag yet be drawn that A. suboxydane is devoid of 


medium, cell extract obtained by lysis ‘with lysozyme. Š mae z ; 
an. isocitritase-formimg mechanism. The Acetobacter 


= . aceti strain, when grown on an acetate-salts medium, 
In extending earlier studies of diverse metabolic contains isocitritase (Table 1) and, like Æ. coli, does 
pathways in micro-organisms, the isocitritase content not form isocitritase when grown on carbohydrate 
of several bacterial extracts under study in our lab- ; glycerol) medium.’ 
oratory was measured. The results for organisms While further studies will be required to clarify 
grown. aerobically on organic acids as energy source these diverse metabolic patterns, including the source 
are shown in Table 1. The aerobic Gram-negative oF the biosynthetic precursors, it is tempting to 
rods of the Pseudomonas and Azotobacter genera suggest that the C, precursor of glycine and of C, 
were all high in isocitritase activity, as was the may arise from both the tricarboxylic acid cleavage, 
related acid-tolerant Gram-negative aerobe Aceto- presumably via isocitritase, and from glucose, possibly 
bacter acett—which also possesses a complete oxidation from ‘glycolaldehyds-DPT” via transketolase reaction 
system’. The two facultative Enterobacteriaceae _ the source in a given case depending on growth 
possessed lower, but comparable, levels of isocitritase. conditions and’ enzymatic patterns. 
The aerobic Gram-positive coccus Micrococcus lyso- These observations also lend further credence to 
staat pona the oSA activity of ee am Krebs’s suggestion cf the tricarboxylic acid cycle as a 
reported ; w. ether the tered growth conditions, precursor of biosynthetic intermediates, even though 
malate plus organic nitrogen source, were contributing by alternative reactions of cycle intermediates™®, 
factors on k so far been determined. The iso- and further to emphasize that diverse pathways in 
citritase-level in M. lysodeikticus would imply a the oxidative, as well as in aerobic and anaerobic 


` 


suitable source of enzyme for fractionation. carbohydrate metabolism, remain to be enumerated 
The very marked alteration in enzymatic content and clarified. 

demonstrated, in facultative and aerobic organisms, ROBERTS A. SMITH 

In response to growth conditions prompted us to I. C CUNBALUS 

assay extracts of representative strains from several Department of Bacteriology D 

growth conditions. Æ. coli, Crooks strain, was University of Illinois, >> 

harvested from -three media: the acetate-salts Urbana, Illinois ? 

medium used for isocitritase production?, the glucose Dec. l. i 

glutamate salts medium used for keto-acid oxidase i 

production, and the glucose tryptone yeast extract ` Campbell, J. J. R. Smith itil + and Hagles, B. A., Biochim. et 


medium used for anaerobic growth to-induce citritase Smith, 3 R. A., and G 

unsalus, I. C., J. 4 Chem. S 
formation®. As shown in Table 2, only the F. coli 5 i cer en nee en 
cells grown aerobically with organic acid as source * Saz, H. J., Biochem. J., 58, xx (1954). 


; ooitritase. +h ol ag ‘Olon, J. A., Nature, 173, 695 (1954). 
of energy c@ntained isocitritase. With glucose, as + Rao, MR. R., and Gumsalus, I. C., J. Bact. (in the press). 


sourcé of both aerobio energy and of anaerobic +s Grunberg-Manago, M., and G'unsatus L C., Bact. Proo.. 73 (1068). 
(fermentative) energy in the presence of citrate to | Gunsalus, I. C., in (MsElro W. D., and Glass, B., “Mechanism 
induce citritase formation’, the cells formed were of Enzyme Action”, 373 (J Shns Hopkins Press, 1054). 


devoid of isocitritase (Table 2). Thus in E. coli, : 


Table 2. ISOOLTRITASE FORMATION; EFFECT OF GROWTH CONDITIONS Concentration of lodine-13 | across the 


Aeroblosis Tsocitritase (units/mgm. protein) | | Placenta of che Guinea Pi ig and the | 


and growth SRN SI RON eer oe 
substrate .| P. aeruginosa, 9027 | A. aceti, F.4 | E. colt, Crooks Rabbit 





Aerobie Durina the course of an investigation on the 
Acetate | £ structure and funetiorf of the ea pig fotal 
Glycerol? ail thyroid, it was noted that a concéntratich grawigties 

Anaeroblo - of iodine-131 is esteblished across the flacentp after 
Glucoset a single injection of iodine-131 is given to the mother. 

* Medium, same as for acetate (Table 1), except 0-8 per cent glucose S MEM. of propylthiquraca pef? 100 gm. body-weight 
substituted for acetate. was injected subcutaneously in the pregnant animals, 


Glycerol 2 per cent, NZ amino 1 per cent, yeast extr&ct 1 per cent. 
tg Gluc#e 1 per cont, glutamate 0'2 per cent, yeast extract 0-5 per thus preventing organic binding of iodine. Forty 


cent ammonium salts, to forty-five minutes later the dose was ongated 


~ 


- 
- 
e 
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and 100 wc. of carrier-free sodium iodide-131 m 2 ml. 
of distilled water was injected subcutaneously in the 
“rmght axilla. One hour later the animal was 
anzsthetized with ‘Nembutal’ and ether, a midline 
abdominal incision was made, the uterus opened and 
the foetuses exposed and individually bled from the 
umbilical cord or from the heart. Maternal blood was 
collected by heart puncture before and after the 
removal of the foetuses. Both maternal and fcetal 
blood was collected in heparmized centrifuge tubes. 
Either 0-5- or l-ml. samples of plasma were diluted 
with distilled water to a volume of 10 ml. in 12-ml. 
glass containers and the radioactivity counted in a 
Geiger-Muller multiple counter’. 

Of the ten guinea, pigs studied so far, all of which 
were between forty and sixty days pregnant, the 
iodme-131 concentration in the fetal plasma was 
1:5-5 times higher than the iodine-131 concentration 
in the maternal blood. Because the concentration 
of iodine-131 m the maternal blood, as indicated by 
heart puncture samples before and after removal of 
fostuses (a 15-min. interval), was on a@ rising, steady 
or early falling curve, the ratio found of iodime-131 
in foetal plasma to that m maternal plasma reflects 
a true high plasma concentration of inorganic iodide 
in the foetal blood. 

The iodine-131 ın the fetal blood was not pre- 
cipitable by protein precipitants, and when the fotal 
plasma was allowed to come to equilibrium with its 
maternal plasma across a semi-permeable collodion 
membrane, the jodine-131 concentration was found 
to be equal m both. The results, together with the 
further findings that the ratio of iodine-131 in foetal 
plasma to that in maternal plasma was reversed m 
two gumea pigs given 100 mgm. of sodium thio- 
cyanate, indicate that there is a transport mechanism 
for iodide in the guinea: pig placenta comparable to 
that in the thyroid gland, salivary glands and gastric 
mucosa. . 

It was possible to demonstrate the same high ratio 
of raodine-131 in fetal plasma to that in maternal 
plasma in three pregnant rabbits, all of which had a 
steady level of 1odine-131 in the plasma at the time of 
removal of the foetuses ; but the existence of a similar 
ratio could not be demonstrated in rats. 

One of us (J. L.) is in receipt of a grant from the 
Medical Research Council, and the other (R. F. 8.) 
acknowledges a fellowship of the National Research 
Council, Canada. 

J. LOGOTHETOPOULOS 
= R. F. Scorr 


Department of Pathology, 
Postgraduate Medical School of London, 
ii London, W.12. 
March 3. 


1 Veal, N., and Baptista, A. M., Brit. J. Radiol., 27, 198 (1954). 


Urinary Excretion -of a Substance after a 
Single Dose 


Tue method of Stern! for ropresenting experimental 
data, seems to be,useful. However, the equation of 

Sel al Reiss? has good theoretical justification, 
and iteseemed worth while to see whether there was 
any simple relation befween the two formule. Stern 


derives the equation e > 
: x log2 = Q log = (1) 
a” ba 
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to represent the data where Q and é, are constants 
and x is the cumulative excretion as a function t. 
Haigh and Reiss’s equation is © 


Tmax. {1 — exp(— àt) } (2) 


where zmax. and A age constants. Plotting Haigh 
and Reiss’s equation in the manner of Stern gives 
an effective straight line over the range t = 0-2/à 
to ¢ = 4/2, and this curve then has a discontinuity 
and becomes the horizontal straight lne « = amas. 
for greater times. This straight lime yields values 
of Q = Gamax, and t, = b/2; tentative vales of the 
constants a and b are a = 0-25 and b = 0-1. For. 
values less than 0-2/2, the curve tends to the straight 
line æ = 0 as ¢ tends to zero. This behaviour is. more 
satisfactory than the straight line of Stern, as the 
latter will yield negative excretions for the period 
immediately after the injection. Thus ıt appears ‘that 
in fact Stern’s method is merely a convenient way 
of plotting a Haigh—Reiss formula. . 

In the case of Stern’s curves (O and D), there 
appears to be some evidence for a discontinuity of 
the type predicted by a Haigh and Reiss formula, 
except that the second straight line is not horizontal 
but instead has a smaller slope than the first line. 
Our own experiments with inulin give curves of the 
same type as D, and in this case a study was also 
made of the plasma concentration, C,, which could 
be represented by an equation Š 


C = C, exp(— ^it) + Ca exp(— ^t) (3) 


where Oi, Ca à; and A, are constants. Assuming 
simple glomerular filtration, equation (3) would 
yield a double Haigh—Reiss formula of the form 


v = Ly {1 — exp(— At) } + Tz {1 = exp(— Act) } (4) 


where x, and x, are constants. Such a formula when 
plotted in the manner of Stern yields a curve of 
type D, and it is possible to evaluate the four con- 
stants 24, a Ay Ag, from an analysis of the curve. 

In the case of mulm, equation (3) is a mathe- 
matical representation of the combined effect of 
passage of mulin into (and out of) the Interstitial 
fluid and glomerular filtration. Thus the constants 
in equations (3) and (4) are related to physiological 
factors in the case of inulin, and probably in the cases 
studied by Stern. 


tC = 


J. Hover 
s University, Hull. ` 
H. BARNARD 
O. BASSIR 
Area Pathology Laboratory, ° 
Westwood Hospital, 
Beverley, Yorks. 


Stern, B., Nature, 175, 258 (1955). 
1 Haigh, G. P., and Reiss, M., Brit. J. Radiol., 23, 538 (1950). 


I am grateful tò Hough, Barnard and Bassir for 
suggesting that my equation may be considered as 
an approximation, over a limited range of ¢, to that 
described by Haigh and Reiss. This explanation may 
provide some logical justification for what was an 
empirical finding. 

Fig. 1 shows a graphical representation of the 
Haigh and Reiss equation (solid curve); plotted on 
& log time-scale, together with the limits over which 
Hough et al. suggest a line of the form of my equation 
may be céhsidered as a godd approximation (marked 
G). Their suggestion that œ = zmax. for large values 
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of ¢ 1s shown as the broken line H, and « = 0 when é 
is small as F. Their argument that the inset curves 


C and D provide some evidence for the existence of ' 


lines @ and H\is perhaps more debatable, and it 
appears to be more likely that these discontinuities 
are manifestations of changes im _ excretion-rate 
parameters. 

There is one further point: their argument leads 
Hough e al. to the formula Q = a.xmax. where a == 
0:25. For lne B of my original curve, rmax, Is evi- 
dently 100 per cent, so that the right-hand side of 
this equation is approximately 25 per cent. Q may 
be read from the slope of the line, and is approx- 
imately 22 per cent, and these two percentages are 
close enough to support the hypothesis of Hough 
et al. for this line. 

When, therefore, there is evidence that the urinary 
excretion of a substance may be expressed by Haigh 
and Reiss’s equation, Hough et al.’s suggestions 
provide a neatemethod of evaluatmg zmax, and A 
from a graphical representation of my equation, the 
former bemg obtained from the ‘double time factor’ 
(zmax. = Q/a) and the latter from the intercept of 
the line on the time axis (A = bjt), when the 
cumulative urmary excretion is plotted against log 
time. 


BABETTE E. STERN 
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The Binding of Vitamin B, by 
Castle’s Intrinsic Factor 


Ternberg and Eakin observed that gastric juice 
rendered. vitamm B,, unavailable to micro-organisms. 
Much attention has since been given to the binding 
of the vitamin by mixtures of substances, some of 
which possess intrinsic factor activity, and also by 
certain proteins, such as lysozyme, and heparin. 
However, it has been shown by several workers? 
that intensity of binding is not necessarily correlated 
with intrinsic factor activity. It was shown by Bird 
and Hevet that a great variation in vitamm B,,- 
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| binding capacity of their imtrinsic 
H factoz concentrate could be demon- 
strated, depending on the technique ` 
employed. 

Ths followmg experiments have 
been carried out to determme the 
binding of vitamin B, by a prepara- 
tion of Castle’s intrinsic factor*. The 
binding of vitamin B,, was determined 
by adding excess vitamin to solutions 
of a preparation of the intrinsic 
factor. Two types of experiment 
were performed: one in which fres 
vitamin B,, was determined in the 
presence of the complex, and another 
m which the solution was ultra- 
filtered and the free vitamin de- 
termed, in the ultrafiltrate. In all 
experiments the vitamin B,, was de- 
termmed microbiologically, using a 
mutant Escherichia coli in plate assay. 
The results are shown in Table 1. 

It will be observed that two con- 
centrations of vitamin B,, were com- 
bined with a single concentracion 
of intrinsic factor concentrate, and similarly, two 
concentrations of intrinsic factor were combined 
with a single concertration of vitamin B,,. The effect 
of doubling either of these two variable factors, 
while keeping the cther one constant, could thereby 
be observed. 

Some of the determinations were made by the ultra- 
filtration method cescribed above. The values ob- 
tained by the two methods were of the same order. 
Free B,, estimated in the presence of the complex 
could not therefore be attributable to utilization of 
bound vitamin Bs by #. colt. These experiments 
are not comparable with the dialyses of Bird and 
Hoevet, in which -he complex of vitamin B,, and 
binding factor was, m effect, being constantly washed. 
In the ultrafiltration experiments the complex was 
being concentrated, whereas the concentration of free 
ee within and without the sac remamed the 
sarne 

Thus, by doublmg the initial concentration of 
intrinsic factor conventrate from 62-5 ugm. per ml. 
to 105 ugm. per mi., while keeping the vitamin at 
the constant concentration of 100 mygm. per ml., it 
was possible to increase the binding of the vitamin 
from a mean value of 47-5 myugm. to one of only 
66:2 mygm. per mi., instead of approximately 
100 mugm. The respective specific binding activities 
were 896 mugm. pər mgm. intrinsic factor concen- 
trate and 630:5 mugm. per mgm. intrinsic fagor 
concentrate; thus the lowest level of vitamin B,, 
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Table 1. 


SUMMARY OF B,, BINDING BY INTRINSIO FAOTOR 
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gave æ higher apparent specific activity. Using 


52-5 ugm. of intrinsic factor concentrate, combmed ° 


* with 100 mygm. and 200 mugm. of vitamin Bia» the 
binding values obtained were 47:5 mpgm. per ml. 
and 105 mygm. per ml. respectively. The specific 
binding activity was thus raised from 896 mygm. 
to 1,980 mugm. per mgm. of intrinsic factor con- 
centrate. 

These results show that the use of vitamin B,, 
bmdmg by a substance or the vitamin content of a 
complex in following the isolation of B,,-bmding 
proteins may be subject to a number of confusing 
variations. Gregory. and Holdsworth? conclude that 
their cyanocobalamin-protein isolated from. sow’s 
milk is very similar to that isolated from hog gastric 
mucosa, by Wijmenga et al.4. They noted only one 
discrepancy, and that was in the content of vitamm 
B,,; the former contained 12:3 ugm. per mgm. and 
the latter 23-6 ugm. per mgm. It-is doubtful whether 
or not such results possess any absolute value, and 
it would seem certain that deductions concerning 
molecular weights are meaningless. 

The present results are of terest in the light of 
clinical observations which demonstrate that an 
increase in either the amount of vitamin B,, or of 
intrinsic factor enhance the hematopoietic effect of 
their simultaneous oral administration. It is possible 
that the increase in binding of vitamin B,., observed 
when the concentration of either the vitamin or the 
intrinsic factor - concentrate was increased, might 
bear some relation to an moreased absorption of the 
vitamin. 

This work was carried out during the tenure of a 
Luccock Fellowship from the Medical School, King’s 
College, University of Durham. I wish to thank 
Dr. A. L. Latner for his advice and encouragement. 
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and O’Connell, 


Effect of Splenectomy on ‘Antrycide’ - 
Therapy of Trypanosoma evansi Infection 
in Rats 


‘ANTRYOIDH’, a trypanocidal drug which has een 
reported to be inactive in vitro, exerts marked chemd6- 
therapeutic activity in vivol. This difference in 
activity of ‘Antrycide’ in vitro and in vivo may possibly 
be dae to the drug being converted to a more active 
metabolic degradation product than the parent 
drug, or activated in vivo through the intervention of 
the reticulo-endothelial syst8m. The first of these 
egilitics cann& be excluded in the present state 
of knowledgé?as very litle is known about the meta- 
bohe degradation products of ‘Antrycide’, This com- 
munication presents evidence tọ support the latter 
view that the reticulo-endothelial system plays an 
important part in the chemotherapeutic activity of 
‘An e’ i a ad salt) against T. evansi 
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No. of trypanosomes per 1,000 red cells 





A 0 24 48 72 98 120 144 
Hours after ‘Antrycide’ treatment . 
@—e—, Splenectomized; A ~- A ~~, unsplenectomized 


168 


Fig. 1. Graph ilustrating the course of 7. evansi infection in 
aplenestomtsed and uneven rats after ‘Antrycide’ 
erapy 


in rats. The strain of T, evansi is of equine origin, 
isolated at the Indian Vetermary Research Institute 
in 1945, and being maintained through blood passages 
in rats. 

Three sets of experiments were conducted, rats 
being used in each set. Twelve animals were divided 
into two homogeneous groups, one of them being 
splenectomized, while the others served as unsplen- 
ectomized controls. Ten days after the operation, 
each of the splenectomized and the control animals 
was infected with about 10 x 10° trypanosomes by 
the subcutaneous route. The course. of infection in 
both groups was followed by daily examination of: 
thin and thick blood smears. No appreciable differ- 
ence in the prepatent period and the coyrse of para- 
sitemia was observed in the two groups. Durmg 
the acute phase of the infection, they were treated 
with ‘Antrycide methylsulphate’ (3 mgm./kgm.) by 
the subcutaneous route. Twenty-four to seventy-two 
hours after treatment, the flagellates disappeared 
from the blood of the control rats, whereas it was 
72-192 hr. before they disappeared from the circula- 
tion in-splenectomized ones. ‘Antrycide’ admin- 
istered when the density of trypanosomes was fairly 
high could not control the progressive multiplication 
of the flagellates in some of the animals. The results 
of one set of experiments are illustrated in Fig. 1. 

Similar experiments were undertaken m rats which 
relapsed within three to five weeks after control of 
the primary attack with ‘Antrycide’ (3 mgm./kgm.). 
When a fair number of organisms appeared in the 
peripheral circulation, about half these cases were 
treated with a second dose of ‘Antrycide’ (3 mgm./ 
kgm.), while the remaining half were splenectomized 


e - t 
April 30, 1955 


and treated with ‘Antrycide’. The rate of digappeat-g 

ance of parasitemia with the splenectomized group 

was also much prolonged as compared to the un- 
splenectomized ones. 

- The above results suggest that the reticulo-endo- 
thelial system participates inethe chemotherapeutic 
activity of ‘Antrycide’. Its action is similar to 
trypanocidal drugs like suramin in this respect, as 
the activity of the latter has been found to be bound 
up with the reticulo-endothelial system*. But the 
exact mode of participation of the reticulo-endothelial 

“system, that is, (1) whether the drug acts chiefly in 

- stimulating the immunity, or (2) indirectly kills the 
organism by an opsonin-like reaction, or (3) facilitates 
& longer drug—parasite contact, is still not clearly 
understood. Work is in progress to explore the above 
possibilities. 

The award of a Research Scholarship to one of us 
(H. G.S.) by the Indian Council of Agricultural 
Research is gratefully acknowledged. i 
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Resistance to Colicin E as a Genetic 
Marker in E. coli K12 


As many genetic markers as possible are needed 
for the elucidation of possible mechanisms by which 
bacterial recombination occurs. 


A whole group of potential markers is available 


in the colicins. These are antibiotics produced by 
«ome H. coli strains, which can inhibit the growth 
«of other strains of the same or closely related species’. 
Unfortunately, none of these substances has ‘been 
«Obtained pure, so that they cannot be used as selective 
magents during the recombination technique but only 
as unselected markers with which the parent strains 
and their progeny can be labelled. Several of the 
solicins produce wide zones of ‘mhibition with 
sensitive strains and are therefore possible useful 
narkers*. In particular, colicin # possesses all the 
requirements of a good marker and ‘its linkage to 
ther known markers can be studied. 
The strains of E. colt used were the wild-type K12 
«train which “grows on inorganic salt medium with 
zlucose (minimal medium)‘, strain 68.161 requiring 
nethionine (M-—) for growth, and strain W677 re- 


juiring threonine (T-),- leucine (L-) and thiamine . 


B,-) for growth; both F+ and F— types of these 
trains were used. All these strains are sensitive to 
licin #, and resistant mutants were selected by 
noculating approximately 10° cells of the parent 
«train on to nutrient agar plates containing 10 per 
ent of a 24 hr. broth filtrate of the colicin #-producing 
train CA38. Recombinations were carried out and 
mhe progeny tested by the techniques described 
#reviously*. Colicin Æ sensitivity of the recombinants 
«vas tested by the method of Fredericq’. r 
The results of four recombination experiments 
a which the mixture of the washed parent strains 
zas seeded on to different selective media are shown 
a Table,l. In: thé first two crosses, m which W677 
vas ‘the F- parent, selection for T+, L-+ and B,+ 
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by seeding the mixtrre on to unsupplemented minimal 
medium yields a progeny of which 75-82 per cent 
is resistant to colicin Æ. Addition of thiamine to 
the selecting medium, which allows B,-dependent 
colonies to grow, greatly increases the number of 
recombinants, dnd >f these only 2-14 per cent are 
resistant to colicin #. There is evidently an associa- 
tion or linkage between the B,+ and BE characters 
of the F+ parent. The cross of W677 ER/F— with 
58.161/F+, in whieh the F— parent carries the 
marker for colicin i resistance, gives results which 
are in agreement with the localization of the #2 
locus close to that o? B,. In this case, when selection 
is for T+; L+ ani B, + the locus for colicin E 
sensitivity is present in: 50 per cent of the progeny. 
Removal of selection for B,+ reduces this to 6 per 
cent, that is, 94 per cent of the progeny have the #® 
locus of the F— parent. The cross of WHER/F + 


‘with 58.161/F— also yielded concordant results; in , 


this instance, select:on for M -+ carries over 56 per 
cent of colicin ER; addition of B, to the selecting 
medium gives a progeny 90 per cent of which is R. 
The loci for M and B, in 58.161 are known to be 
closely linked®, and the greatly increased transfer 
of EE when survival of the B,— marker of 58.161 
is allowed shows that the locus for colicin WE lies 
between the loci for M and B.. 

C. R. JENKIN 

D. RowrEY 


Wright-Fleming Inszitute of. Microbiology, 
St. Mary’s Hospital Medical School, 
‘Paddington, London, W.2. 

- Dee. 31. 


1 Gratia, oe Ges Soc. Bion (Balg ba 93, 1040 (1925). Frederica, P 
C.R. Soc. Biol., 188, 395 (1944). o 


3 Frederica, p. O.R. Soc. Biol., 145, 1486 (1951). 

3 Davis, B. D., and Mingloli, E. S., J. Bact., 63, 17 (1950) 
‘Clowes, R. C., and Rowkby, D., J. Gen. Microbiol., 11, 27 (1964). 
ê Fredericq, P., thesis, University of Liège (1948). 

8 Hayes, W., J. Gen. Microriol., 8, 72 (1953). 
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A Limax-Ameeb<e from the Rectum of the 
Grass Snake, Natrix natrix, as a Facultative 


Aerobe in vitro > 
De apporre” 


® 

ALTHOUGH small amcebe of the imaz- 
fairly commonly in cultures initiated from stemding 
fæces or the intestinal contentg of animals, in only 
a very few cases has the trfily entozoic status of the 
amoeba thus recovered been authenticated. The test 
hitherto has been fhe direct observation the 
trophic amœbæ in host material, either in ®sh 


“> 


* 


780°" 


preparations (for example, 
(Hartm.) from the large intestine of Lacerta muralis! 


and an unnamed amceba seen by Mackinnon? in the 


intestine of a Tipulid larva) or in fixed and sectioned 
material (for example, V. discorbint Calv.*, parasitic 
in the JF oraminiferan, Discorbis mediterranensis). 
Nevertheless, the frequent occurrence of limas- 
amcebe as presumptive anaerobes, or, at least, 
facultative anaerobes, makes it tempting to suppose 
that some of them are also facultative parasites. 
Yet, so far, little experimental investigation of the 
status of lémam-amosbe has been reported. The 
following is a preliminary account of-a strain, called 
Am, of limaz-aracebe isolated in this laboratory in 
June 1953. j 

A washing from the rectum of a living grass-- 
snake, Natrix natrix, was inoculated into Ehs 
medium‘; the amoeba was detected three days later, 
isolated from accompanying flagellates, and has 
lived easily and in good health in vitro ever since. 
The trophic organism is a typical limaz-ameceba, with 
a single nucleus containing a large karyosome, and 


. ordinarily using a single, broad pseudopodium during 


movements of translation. Its only remarkable 
feature is the small size, the mean diameter of two 
hundred rounded specimens being 5:5; the cysts 
are elliptical, thick-walled. and refringent, uninucleate, 
5:5u x 3-564 (mean of 200). No flagellated phase 
has yet been detected. The identity of the amoeba 
has yet to be determined: it appears at present to 
differ from all recorded species in its minute size, 
and from most in the shape of the cyst. 

When grown in upright tubes of medium containing 
dilute horse serum fortified with ‘Marmite’® or in Boeck 
tubes of Ehs medium, the organism can be recovered 
from the bottom of the liquid (that is, the normal 
site for parasitic anaerobes such as Hntamoeba spp.) 
for three-four days, and then normally disappears ; 
but on the surface of the liquid ıt flourishes for at 
least twenty days. On nutrient agar, or non-nutrient 
agar spread with Aerobacter*, it survives as on the 
surface of liquid media. Cysts were formed on liquid 
and solid media. To explore the oxygen requirements 
further, ten tubes of horse serum with ‘Marmite’ 
medium. contamime, fresh sub-cultures of the amoeba 
were set up in pairs in five McIntosh and Fildes 
anaerobic jars, A-E. All were exhausted of air, and 
A-D were filled with hydrogen, Æ with oxygen. 
Tubes were withdrawn from A, B, O and D for 
examination on the.second, third, fifth and twenty- 
first days réspectively; the two tubes in Æ were 
an out and examined on each of these days and, 

the first three, replaced in oxygen. In:evèry 
tebe, healthy, active trophic amœbæ were found, 
showing complete tolerance-of either atmosphere. 

Attempts to infect three clean hosts (N. natrix) 
orally with cysts and trophic amcbz were un- 
successful. Of attempts to infect two clean hosts 


„rectally with cysts, one was negative and one positive, 


the infection lasting seventeen days and then dying 
ouf. Two attempts to infect hosts rectally with 
trophic amcebe were successful, the infections being 
maintained until the animals died ten and twenty-one 


renee, Ofte" being inoculated. 
en. liyjng on the surface of liquid media or on 


agar,*the organism behaves like an ordinary free- 
living limaz-amoeba » indeed, non-nutrient agar with 
Aerobacter was the medium devisedeby Singh specific- 
ally for small soil amcebe. In the snake, at the bottom 
hat ik media, and in hydrogen, the organism be- 

like a ebypically entozoic anaerobe. It is to 
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respiratory requirement. 

A full account of the experiments will appear else- _ 
where, together with the results of other work now 
in progress. I wish to thank Dr. Brendan Moore, of- 
the Public Health Lé@boratory, Exeter, for allowing 
me the use of his battery of McIntosh and Fildes jars. 


R. S. J. Hawks 
Department of Zoology, Š . 
University College, 

Exeter. 7 F 
Dec. 30. 


1Dobell, C., Arch. Protistenk., 34, 139 (1914). 

3 Mackinnon, D. L., Arch. Protistenk., 32, 267 (1914). 

3 Le Calvez, J., Arch. Zool. exp. et gén., 81, 123 (1940). 
‘Dobell, C., and Laidlaw, P. P., Parasitol., 18, 283 (1926). 
5 Jones, W. R., Ann. Trop. Med, Parasit., 40, 130 (1946). 


* Singh, B. N., Nature, 165, 65 (1950); Phil. Trans. Roy. Soc., B, 
236, 405 (1952). 


Use of Liquid Propane as Refrigerant 


I~ discussing the precautions required when 
liquefying propane for use as a refrigerant for bio- 
logical specimens, J. L. Stevenson! points out, and 
correctly, the necessity for preventing the simult- 
aneous liquefaction of air. However, this hquefaction 
does not occur at the boiling point of oxygen, 90° K., 
as would be inferred from his communication, but 
only at temperatures below the dew point of air, 
which is about 82° K. 

While at 86° K. a second liquid layer cannot be 
formed by condensation of air, it is still possible 
that such @ layer might be produced by solution. 
We have been unable to find any report of datem 
for the system propane/oxygen at 90° K.; but, from 
the data, referring to similar systems, we estimate 
the solubility of oxygen in liquid propane to be about 
2 per cent, which is safely below the explosive limit. 

We have made extensive use of liquid propane as 
the bath lquid for low-temperature cryostats with. 
out ill-effects. ‘The liquid is contained in a double. 
walled vessel immersed in liquid nitrogen, the space 
between. the walls being filled with helrum gas. Thus 
the interior is at a temperature appreciably highe’ 
than that of the liquid-nitrogen bath. In filling 
gaseous propane is passed through a cooled spira 
in which 1t condenses, so that liquid at low tempera 
ture (about 95° K.) is run into the vessel. Fina» 
cooling occurs therein down to temperatures as lov 
as 86°K., at which temperature liquefaction “o 
atmospheric oxygen will not occur. Im our opinior 
it is undesirable to allow liquefaction to occur in a» 
open vessel where heat exchange is likely to be poor 
owing to the large amount of combustible ga 
liberated. 

We would also mention that in our experienc 
hazards can occur when it is necessary to-undertak 
glass-blowing operations on apparatus that has hel 
liquid propane or similar combustible materials 
Great care must then be exercised to ensure that a 
traces of these materials are removed from th 
apparatus before working on it. 

- A. H. Cooxrerr 
Research and Development Department, 
The British Oxygen Co., Ltd., 
Deer Park Road, 
London, S.W.19. 
. Dec. 29. 


1 Stevenson, J. L., Nature, 174, 235 (1954).. 
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FORTHCOMING EVENTS — 


(Meetings marked with an asterisk * are open to the public) 


i i Monday, May 2 


SOCIETY OF ENGINEERS (in the Apartments of the Geological 
Society, Burlington House, Piccadilly, bondon, W.1), at 5.30 p.m.— 
Mr. ©. E. R. Sherrington: ‘‘Ameriean Raulways and Their Modern 
Technical Developments”. 


SOOLETY OF CHRANOAL INDUSTRY, LONDON SECTION (at the Chemical 
Society, Burlington House, Piccadilly, London, W.1), at 6.30 p.m.— 
Annual General Meeting, followed by Dr. A. J. E. Welch: “The 
Inorganic Chemistry*of Complex Metal-Oxide Systems”. i 


ROYAL GEOGRAPHIOAL SOOIETY (at 1 Kensington Gore, London, 
~S.W.7), at %30 p.m.—Sir Miles Chfford : “The Falkland Islands and 
Thelr Dependencies”. 


e 


Tuesday, May 3 


WRIGHT-FLEMING INSTITUTE OF MioroBtoLoGY (at, St Mary's 
Hospital Medical School, London, W.2), at 6 p.m.—Sir Zachary Cope: 
“Some Pecultarities of the Clinical Pathology of Actinomyces” 
(Almroth Wright Lecture). 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENTS SECTION 
(at Savoy Place, London, W.C.2), at 5.80 p.m.—Prof. W. V. Mayneord : 
“Medical Uses of Radioactive Isotopes”. 


Wednesday, May 4 


ROYAL Soorety oF ARTS (at John Adam Street, Adelphi, London, 
W?.C.2), ab 2.80 p.m.-—-Major Oliver Stewart: “New Ways of Flying’ 
(Trueman Wood Lecture). 


EvGENIOS SOOTY (af Manson House, 26 Portland Place, London 
W.1), at 6 p m.—Prof. Sir Cyril Burt: ‘The Meaning and Assessmen 
of Intelligence” (Galton Lecture).* 


INSTITUTION OF ELROTRIOAL ENGINEERS (joint meeting with the 
INSTITUTION OF CIVIL ENGINEERS and the INSTITUTION OF MECHANIOAL 
ENGINEERS, at the Institution of Civil Engineers, Great George Street, 
London, 8.W.1), af 5.30 p.m —Sir Harold Hartley, F.R.S.: “The 
Engineers’ Contribution to the Conservation of Natural Resources” 
(First Graham Clark Lecture). 


SOOTY FOR ANALYTIOAL CHEMISTRY (at the Chemical Society, 
oe House, Piccadilly, London, W.1), at 7 p.m.—Scientifie 
Apers, - 


ROYAL ABRONAUTIOAL SOOIETY, GRADUATES’ AND STUDENTS’ 
SECTION (af 4 Hamilton Place, London, W.1), at 7.80 p.m.—Mr. 
E. J. Catehpole and Mr. W. J. Eggington: “Technical Aspects of 
Supersonic Aircraft Design”. 


Thursday, May 5 


Rozar Socrmery (at Burlington House, Piccadilly, London, W.1), 
at 10.30 am —-Discussion on ‘‘Magneto-Hydrodynamics”, opened by 
Sir Edward Bullard, F.R.S. 


Parysioan SOCIETY, OPTICAL GROUP (in the Physics Department 
Emperial College, Imperial Institute Road, London, 8.W.7), a 
2.30 p.m.—Scientific Papers. 


LINNEAN Socrety of LONDON (at Burlington House, Piccadilly 
London, W.1), at 5 p.m.—Dr. C. F. A. Pantin, F.B.S.: “Terrestrial 
Nemertines and Convergent Hvolution”. 


INSTITUTION OF EQGECTRICAL ENGINEERS, UTILIZATION SEcrION 
(at Savoy Place, London, W.C.2), at 6.80 p.m.—Dr. W. Grey Walter: 
‘The Electrical Activity of the Brain”. 


UNIVERSITY COLLEGE LONDON Gn the Anatomy Theatre, Gower 
Street, London, W.C.1), at 5.30 pm..—Dr. G. P. Wells, F R.S. : "The 
Sources of Animal Behaviour”.* 


Sooraty or CHEMIGAL INDUSTRY, MICRORIOLOGY GROUP (in the 
Large Hall of the Medical Society of London,-11 Chandos Street, 
Cavendish Square, London, W.1), at 8 p a Anin General Meeting. 
6.15 p.m —Dr. H. G. Thornton, F.R.S.: “Recent Advances in Soil 
Microbiology”. 


CHEMICAL Soofry (at Burhngton House, Piccadilly, London, W.1), 
wat 7.30 p.m.—Sctentifie Papers. 


Friday, May 6 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W.C.1), at 5 830ip.m —Prof. EB N. da C. 
Andrade, F.R.S.: “Three Great Natural Philosophers—Gulbert, 
Hooke, Newton”.* (Further lectures on May 9 and 11.) — 


ROYAL METEOROLOGICAL Socrery, MANCHESTER CENTRE (at the 
University, Manchester), at 6.80 p.m.—Prof. Q. Manley: ‘Climatic 
Fluctuation—Field Evidence and Mathematical Frolics’’. 


ROYAL Insrrrvrion (af 21 Albemarle Street, London, W.1), at 
wo p.m.— Dr. F. P. Bowden, F.R.S.: “Fast Reactions in Solids and the 
Birth and Growth of Explosions”. 


APPOINTMENTS: VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 
ASSISTANT LECTURER IN PHYSICAL CHEMISTRY—Prof. R. M. Barrer, 
mChemustry Department, Impenal College, London, 8.W@ (May 3). 
READEWIN GEOLOGY at King’s College, Strand, London, W.C 2— 
The Academic Registrar, University of London, Senate House, London, 
W.C 1 (May 5). ‘ 
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RESHAROH OFFICER (honours graduate with adequate teaching 
experience, and preferably with an academic qualification in psychology . 
or education), for work in secondary schools, with special reference to 
technical education—-The Director, National Foundation for Educa- 


_ tional Research, 79 Wumpodle Street, London, W.1 (May 6) 


ASSISTANT LEOITURER or LEOYURER (preferably with specialist 
knowledge of systematic >otany) IN THH DEPARTMENT OF BOTANY, 
and an ASSISTANT LEOTULER IN THE DEPARTMENT OF GEOGRAPHY— 
The Registrar, The University, Liverpool (May 7). 

ASSISTANT LECTURER (rith special maon in organie chem- 
istry) = CHEMISTRY-—-The Registrar, The University, Manchester 13 

y 7). 
reeL RER (2) (preferably with an honours degree in bacteriology 
or eguivalent qualificatioL) IN THB DEPARTMENT OF BACTERIOLOGY, 
to e part in the lecturing and advisory work of the department— 
The Secretary, North of Scotland College of Agriculture, 414 Union 
Street, Aberdeen (May 7). 

PHARMAGOLOGIST (with a first- or second-class honours degree or 
equivalent qualification in physiology or pharmacology, and preferably 
familiar with modern methods of separation, identification, and assay 
of active principles in bcologieal fluids), at a Ministry of Supply 
Establishment, near Salsbary, Wilts, for experimental work concerned 
with determining the mods of action of drugs and the assessment of 
therapeutic measures--The Ministry of Labour and National Service, 
Technical and Scientific Register (K}, 26 King Street, London, 8.W.1, 
quoting G.111/5A (May 7. 

SENIOR LECTURER evita high academic qualifications and some 
research experience, preferably in industry) IN ELEcTRONTOS--The 
Registrar, Coliege of Technology, Suffolk Street, Schon ons 1 (May 7). 

EMONSTRATOR (with st least a good honours degree) IN THH 
PHYSIOS DEPARTMENT of University of London King’s College, for _ 
duties which include devising new experiments, oryanizing and 
demonstrating in the pract.cal classes of degres courses—The Registrar, 
King’s College, Strand, London, W.C.2 (May 9) 

SENIOR LECTURER IN MatHeMaticSs—The Principal, Newland Park 
Training College, Chalfon: St. Giles, Bucks (May 10). | 

ASSISTANT LECTURER (female) (preferably with special Interests 
in plant ecology and/or plent morphology) In Borany—The Principal, 
Royal Holloway College, Englefield Green, Surrey (May 14). 

LECTURER IN MATHEMGTIGAL STATISTICS, a LECTURER IN BIC- 
CHEMISTRY, & LECTURER or ASSISTANT LECTURER IN PSYCHOLOGY 
(with special reference so physiological aspects), an ASSISTANT 
LECTURER IN PURE MATEEMATIOS, and an ASSISTANT LECTURER Or 
RESEARCH ASSISTANT IN Virus Diseases-—The Secretary, University. 
College, Exeter (May 14). 

LECTURER (with a good honours degree and an interest in the 
history and philosophy cf science) In EpucaTion—The Registrar, 
The Üniversity, Sheffield (May 14). 

ASSISTANT LECTURERS snd DEMONSTRATORS IN THE DEPARTMENTS 
OF BACTERIOLOGY, NUTRITION and PHysios—The Secretary Quem 
Elizabeth Corone (University of London), Campden Hil ad, 
London, W.8 (May 20). 

ASSISTANT IN BotaNy—Secretary of University Court, The Uni- 
versity, Glasgow (May 21). 

ASSISTANT LECTURER (with special interests in the field of carto- 
graphy) IN GEOGRAPHY—he Registrar, University College, Singleton 
Park, Swansea (May 21). 

LECTURER or ASSISTANT LECTURER (suifably qualified graduate 
with experience in one or more of the following fields > measurements, 
D.C. and A.C, machinery, servo-mechanism, high vacuum technique, 
engineering acoustics, elecaronic circuit technique or communications) 
IN THS DEPARTMENT OF ELECTRICAL ENGINEERING—The Registrar, 
The University, Manchesfer 13 (May mA 

PROFESSOR (with good academic qualifications and practical ex- 
poan OF ELECTRONIOS, at Madras Institute of Technology—High 

ommission of India, Establishment Department, Aldwych, London, 
W.C.2, quoting 4/86D (Qfy 21). 

SENIOR ASSISTANT IN RESEARCH within the DEPARTMENT OF 
ENGINEERING, to work on a project eta heat transfer in liquid 
metals--The Secretary of the Appointments Committee, Engineering 
Eeborg tery. University of Cambridge, Trumpington Street, Cambridge 

y 21). 

LECTURER IN MatTaermaticos—The Secretary, The University, 
Birmingham 15 (May 23). 

PLANT BREEDER, Senicr Scientifie Officer or Principal Scientific 
Officer grade (with a good honours degree and practical experience)— 
The Secretary, Glasshouse Crops Research Institute, Worthing Road, 
Rustington, Littlehampton, Sussex (May 23). 

TEOHNIOAL OFFIOER (wth a degree in science or engineering or 
equivalent qualifications, and preferably with experience in eal 
utilization research) IN THG COAL RESEARCH SECTION, Commonwealth 
Scientific and Industrial Research Organization, North Ryde, New 
South Wales, fo assist in investigations into the combustibllity and 
reactivity of coals and ceckes—Chief Scientific Liaison Officer, Aus- 
tralian Sclentific Liaison Office, Africa House, Kingsway, London, 


s~ 


-W-.C.2, quoting 480/165 (Lay 27). 


LECTURER (graduate in metallurgy or chemistry and with special 
qualifications in spectroscapic or other modern analytical techniques, 
and preferably with experience in metallography) IN METALLURGY— 
The Registrar, The University, Manchester (May 31). 

ZOOLOGIST, Scientific Offtcer grade (with general research experi@nce), 
to do research on quantities of zooplankton in the sea and their fluctua- 
tions in relation to the env-ronment—-The Secretary, Marine Biological 
Association, The Laboratory, Citadel Hill, Plymouth, Devon (May 31) 

NUFETELD FELLOW (wich suftable postgraduate experience, and 
detailed knowledge of the structure of at leastepne fore 
language) IN THE COMPUTATIONAL LABORATORY, for work on p 
connected with the use of computing machines for mèhanical transla- 
ee ey Secretary, Birkbeck College, Malet Street, Londof, W.C.1 

une : 

CHAIR OF STEAM ENGINEERING Ag REFRIGERATION ın the Faculty 
of Engineering, Alexandrf University—The Dean, Faculty of 
Engineering, Alexandria, Egypt (June 26). . 

PROFESSOR (with a good aonours degree and preferably with research 
experience in plant pathalogy, systematic botany or g ) OF 
BOTANY, & READER (with a good honours degree and res 8X- 
perience in soil physics or soil chemistry) IN ‘Som: SCIENCE AND 

es 
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ADULT EDUCATION 


N June 1953, the Minister of Education appointed 
a Committee to review the present system by 
which the extra-mural departments of universities, 
the Workers’ Educational Association and the other 
responsible bodies provide local facilities for adult 
education. The Committee reported in August 1954 
(Nature, 174, 865; 1954) and, after a long and 
~ searching analysis of the adult education movement 
of Great Britgin, made recommendations to remove 
many of the frustrations which beset the voluntary 
organizations, university extra-mural departments, 
and full-time and part-time tutors, and which have 
led to much introspective discussion since the end of 
the War. The recommendations of the Committee have 


recently been considered by the Minister of Education. 


who, on April 8, announced in the House of Commons 
that he was able to agree with almost all its recom- 
mendations. 

Among the recommendations of the Committee 
were that the Ministry’s policy on adult education 
should always be such as to encourage voluntaryism 
and that the Workers’ Educational Association dis- 
tricts should be encouraged to preserve therm status 
as responsible bodies and continue both to organize 
and to provide classes. Those in touch with adult 
education know that many of the difficulties with 
which the movement has had to grapple have arisen 
out of conflict, often politely concealed but none the 

“less real, between organizations like the Workers’ 
Educational Association and a number of university 
extra-mural departments. 

The chairman of the Ministry of Education Com- 
mittee was Dr. Eric Ashby, and m the William F. 
Harvey Memorial Lecture* at Fircroft College on 
March 24 he has personally carried the analysis of 
current adult education difficulties much farther than 
would be possible in an official report prepared by a 
committee. 

Never has there been a more penetrating or more 
candid analysis of what Ashby sorrowfully calls the 
pathology of adult education; never has the case 
for voluntaryism been more ably presented. With 
all the evidence before him, Ashby steps down 
from his official position and takes on the role of 
physician to a movement for which he has patently 
so great a regard. 

After a historical review of the growth of the adult 
education movement in Britain and a commentary on 
its successive booms and slumps, Ashby carries out æ 
meticulous diagnosis of the ills now so manifest in 
some sectors of the movement. 

The decline in popularity of the Workers’ Educa- 
tional Association is due to the re-awakening of 
university extension. Formerly, the universities 
were content to do much of their extra-mural work 
through voluntary bodies. As some W.E.A. branches 
declined, enterprising university tutors moved in 
and, in a number of cases, set up ad hbe committees 
to organize classes direct. If universities and the 


¢ 
* William F. Harvey Memorial Lecture, published by the Printer . 


to the University, The Queen’s University, Belfast, pp. 24 (1955). 


Workers’ Educational Association had been equal 
partners, this kind of incident would have resulted 
in nothing more than healthy competition. Unfortu- 
nately, university extra-mural departments have 
access to funds which are not available to the W.E.A. 
In time a few university extra-mural departments 
found that it was simpler to arrange classes by dis- 
pensing altogether with the services of W.H.A. 
branches. i 7 - 

Although this kind of incident has happened onl 
in a few areas in Great Britain, its implications have 
spread far beyond those regions and have injured 
the health of extra-mural work in the Workers’ 
Educational Associstion and in the universities. One 
of the more unfortunate consequences of the inter- 
necine warfare between some branches of the W.E.A. 
and university extre-mural departments is that many 
friends of adult education who wish to contribute to its 
development have rightly refused to give allegiance 
to either side. Ther stand sadly aside with thoughts 
murmuring “a plague on both your houses”. 

In the W.E.A., tha injury has resulted m a tendency 
for persistent and ~ecurrent self-examination which 
is beginning to verge on hypochondria. At the end 
of the outbursts, the W.E.A. has had little to produce 
except the icons of the Association and what they 
stood for many years ago. Where liberal education 
classes for ‘workers have been difficult to organize, 
the line of least resstance has been taken and more 
‘popular’ classes arranged. 

Both extra-mural departments and Workers’ 

Educational Association branches are defeatist about 
collecting reasonabls fees from students. In many 
cases these are now no higher than they were forty 
years ago; at least one extra-mural director believes 
that classes should be completely free. This is not 
the view of Sir David Eccles who, in his statement in 
the House of Commons, said that he expected some 
further contributior. towards the increased cost of 
adult education, either in the form of, higher fees 
from students or in other ways. 
- These outward aad visible signs of disorder are 
not chronic or incureble, but, in Ashby’s words, “‘it is 
of the utmost importance that voluntary bodies 
engaged in adult education should rid themselves of 
these disorders in orcer that the spirit of voluntaryism 
in British adult education may be preserved”. 

The symptoms of ill-health in university extra- 
mural departments take a different form; they are 
the symptoms of intellectual pride. ‘University 
extra-mural departments have already arrogated to 
themselves moral responsibility for liberal eadult | 
education in Britain. If you can persuade extra- 
mural directors to be frank, some of them will tell 
you that the W.E.A. js no longermecessary to Lajer- 
pret the university to the people; jpdeed that™the 
Association is a survival of an obsolete Glass dis- 
tinction and it actyglly puts Some students off ; that 
the suniversities are the architects of post-war adult 
education and they are carrying.the voluntary bodies 
on their backs. You will hear that the first“aission 
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of adult education was to be remedial, to reach the 
* educationally under-privileged. You will be told that 
times have changed; that remedial education will 
become superfluous as the Welfare State develops ; 
and that the universities should apply themselves 
to a new public: those who already have secondary 
or even tertiary education.” 

Although there is some truth in these qssertions, 
there is not enough to justify a retreat from the 
principle that universities should conduct a large part 
of their extra-mural work through voluntary bodies. 
The symptoms themselves may spring from a new 
ailment in adult education, the pathology of a move- 
ment which enjoys too much security. Moreover, if 
university extra-mural departments are to be con- 
cerned with the products of higher education only, 

“who is to be responsible for adult education among 
the eight out of ten children who never enter a 
grammar school at all and among the nearly half a 
million children who at present leave school before 
their sixteenth birthdays ?” 

The resurgence of university extension work is 
_ accompanied by three dangers. First, adult education 
may become more and more professionalized. The 
original Workers’ Educational Association tutorial 
classes were of university standard and taken by 
distinguished teachers. like R. H. Tawney, A. L. 
Smith and A. D. Lindsay. Their place has been. taken 
by a professional service of tutors: they are no 
longer men who teach in the university. 

Frequently the tutors have little opportunity of 
mixing with their colleagues and “it is stretching a 
pomt to say that they ‘come from the university’ at 
all”. While he may be a competent teacher, the 
professional tutor is likely to be a little less sym- 
pathetic with the voluntary groups on whose clumsy 
and sometimes ill-advised counsels his profession 
depends ; and a little less critical of the genuineness 
of demands for classes when he has whipped up the 
demands himself. Too often these classes decline 
rapidly because they fail to satisfy real need: The 
Minister’s announcement that higher salaries are to 
be paid to tutors of certain grades may enable univer- 
sity extra-nmural’ departments to recruit from an 
enlarged field to include men who have had experience 
in ways of life other than teaching. 

In days when many students are vitally interested 
in tepics related to their work as supervisors or trade 
unionists in industry and commerce, too many classes 
are taken by tutors who have had little genuine 
contact with industry ; they are about as effective as 
doctors would be if their studies had embraced 
anatomy and physiology but they had failed to ‘walk 
the wgrds’. Many existing tutors served their move- 
ment well in days when most classes were concerned 
with economics, history and philosophy. With the 
challenge to provide classes in various aspects of 

1 relations and organization, extra-mural de- 
partmenés and te voluntary organizations might well 
consider whether their movement | might not be better 
served by the greater use of more pkrt-time tutors 
drawn from industry—men whose teaching would be 
consta, illuminated by examples drawn from their 
daily practical eXperience. 
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Secondly, the resurgence of university extension 
work to the detriment of work by voluntary bodies , 
may in the long run identify adult education too closely 
with academic education. Extra-mural tutors need to 
compensate for the decay of craftsmanship in industry, 
to equip adults to use some of their leisure to keep 
alive standards of-excellence in crafts, in music 
played at home, and in the amateur, practice of the 
fine arts. There is also the danger that extra-mural 
tutors seek to pass on to their students the compart- - 
mental specializations which they themselves have 
absorbed under a university system codified for 
examination purposes. Universities too often forget 
that examinable knowledge is not the only knowledge. 
This may explain the paucity of science-teaching in 
adult education. Science, with all its fascination, is 
often neglected in adult education because tutors ‘ 
can teach it only as they learnt it, and “‘this requires 
laboratories, equipment, a jargon of terms, a fam- 
iharity with technique’. Science in adult education 
could be taught quite differently. What the citizen 
should know about chemistry and biology can be 
acquired without ever going into a laboratory: but 
only through new methods of teaching which the 
universities are not likely to evolve themselves. 

Thirdly, there is the danger that adult education 
may become a social service like national insurance, 
‘laid on’ by the university in @ spirit of efficient 
paternalism. Educational shock troops descend on a 
district and create a demand by means of bright 
pioneer classes. -These are followed by tutors offering 
more sustained and more advanced classes. Too 
often these classes decline rapidly because they fail to 
meet real need. The danger is that the voluntary 
spirit may disappear from adult education. 

Ashby’s inquiry does not end with pathology. If 
the techniques of adult education are to retain liveli- 
ness, they must be directed to the solving of imme- 
diate problems. When these problems are solved the 
techniques are likely to become out-moded, and adult 
education can maintain its virility only by turning 
to fresh problems and devising fresh techniques to 
solve them. The driving force behind the tutorial 
class movement was to win social emancipation and 
to fit the worker to take political responsibility. 
Social emancipation and political responsibility have 
now been acquired. New problems have emerged. 
The chief problem, as Ashby trenchantly says, “is 
that we live in a society which confers on the worker 
(irrespective of whether he is manual or clerical and 
irrespective of the amount of education he has) 
political responsibility, civic rights and leisure. The 
contemporary problem in adult education is that 
among many people at all levels of education the 
leisure is without purpose, the civic rights are without 
significance, and the political responsibility is assumed 
without understanding ; social emancipation without 
personal emancipation is of little value. To preserve 
man’s status as an individual is the contemporary 
task for adult education; techniques are needed for 
achieving personal emancipation among students”. 

The first*prerequisite for the healthy survjval of 
adult education in Britain is the presence of thousands 
of small voluntary groups. The second is that the 
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roluntary group should have its own roof over its - 
1ead. In addition, a more realistic policy is. deeded 


"There is evidence that serious education will never 
“sppeal to more than a very smajl minority. Insipid 
orms of educational amusement are much more 
ficiently provided by the techniques of mass educe- 
ion (the film society, the B.B.C. Third Programme 
ind television) thin by the techniques of the tutorial 


jlass. .Sugely it is desirable to confine university 


sarticipation in adult education to the supervision 
of small, meup prepared to devote themselves to 
me topic for at least one year: discussing, arguing, 
writing about the fundamental unresolved problems 
of men and Nature; or seeking personal emancipa- 
ion in @ genuine scholarly understanding of some 
aspect of literature or the arts ; 
ena in doing some orafteman’ s work really 
vell, 


THE BRITISH MUSEUM 


ARCHAEOP TERYX 


*4 rchaeopteryx Lithographica 
4 Study based upon the British Museum Specimen. 

By Sır Gavm de Beer. Pp. xi+68+16 plates. 
‘London: British Museum (Natural History), 1004) 
L0s. 


‘HE specimen ‘of Archaeopterys, ‘the first bird’, 
is certainly the best known fossil in the British 
mMiuseum (Natural History), and it is proper that it 
thould be examined as completely as 1s now possible, 
«nd lavishly published. Thus Sir Gavin de Beer’s 
nonograph is very welcome. In it he gives a detailed 
mccount of its discovery and purchase from Dr. 
daberlem, the family. doctor of Pappenheim, who 
‘eceived it in payment for medical services to the 
yuarrymen. He,gives also the facts, pungently pub- 
ished by John Ruskin in 1864, of the payment of 
he price—£700-gin two instalments, the second 
cuaranteed by Richard Owen, since the Museum 
birustees were not in a position to do so. The sum 
said formed the dowry of Haberlein’s daughter. 

The specimen so acquired was immediately 
lescribed by Owen (1863). Then Jobn Evans (later 
„ord Lubbock) discovered on the slab a jaw bone 
vith teeth, and a brain cast, and it at once appeared 

«1 all genergl works dealing with geology and 
volution. Later it has been the subject of very many 
apers. But only when a Serbian philosopher, B. 
-etronievics, examined it during the First World 
Nar was it actually prepared by Mr. F. O. Barlow, 
yho exposed the shoulder girdle and pelvis, described 
»y Petronievics in association with A. Smith Wood- 
vard. Petronievics returned to the work, and further 
«reparation by Barlow and L. E. Parsons exposed. 
auch of the vertebral column and other elements of 
he girdles. 

The next important contribution to our knowledge 
f its structure was the -recognition by Dr. Tilly 

dinger that Evans’s brain cast was actually such, 
nd that the brain it represented was of the type 
ound ın modern reptiles, and lacked the qualities 
haracteristic of modern birds. Meanwhile, a second 
keleton in Berlin was described by Damgs and, as 
5 has a*®good skull, was widely discussed. At first 
-ogarded as belonging. to the same species as the 
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Jzondon specimen, it later came to be considered as a 
member of a different species, then genus, and finally 


m the part of those who organize adult education. 4 family ! 


During recent years Mr. Parsons has carried out 
further preparation ; the slab has been examined by 
X-rays, and examinec under ultra-violet light by K.’ 
Lambrecht in:1928. Sir Gavin de Beer, photographing 
the specimen by its own fluorescence under ultra- 
violet light, has made .out new structures, especially 
the long-sought sternum., He tonfirms Dr. Edlinger’s 
account of the brain cast and finds a continuous 
series of twenty vertabre in front of the tail, and 
two displaced cervicals. He finds, too, many- 
abdominal ribs, as in the Berlin specimen, But the 
most important disccvery is of a sternum, a thin 
sheet of very: spongy bone, transversely widened, 
very short along the bird’s length, and appropriate- 
to the short flattened coracoids, which.presumably +- 
articulate with it. Listle can be added to what is at 
present known about the limb skeleton; but Sir 
Gavin agrees with Lambrecht in holding that the 
skeleton was not pneumatic. .The feathers of the 
wings have always been recognized as singularly 
resembling those of modern birds, and Steiner 
endeavoured to show that <Archaeopteryz Jacked a 
fifth secondary and was ‘aquinto-cubital’. Sir Gavin 
shows that the feather impressions were made by: 
the under-surface, and that. sometimes a single 
feather made two imprassions. His detailed discussion, 
based not only on dirsct visual observation but also 
on large photographs made with glancing Ulumination 
in four azimuths, is convincing. It shows that 
Steiner was wrong, and that the flight feathers are 
identical with those of modern flying-birds. 

Sir Gavin compares the two specimens of Archaeo- 
pteryx and concludes, without certainty, that they 
may well belong to tke same species. He then goes 
on to consider the affinities of the bird, holding that 
a derivation from sorce reptile of the general nature 
of Euparkeria 1s reasonable, in agreement with 
Robert Broom. Then he goes on to discuss the origin 
of flight, rejecting ths ‘pro-avis’ theory of Steiner, 
the cursorial pro-avis of Nopsca, Beebe’s tetrapteryx 
theory, and returning to the classical arboreal origm. 

The whole work 8 most useful, it establishes 
definitely many previously doubtful structural 
features, and discusses many problems on a reliable 
basis of fact, and witk a well-controlled imagination. 
The work is illustrated by fifteen large photographic 
plates, some taken by ordinary, often glancing light, 
others by. ‘phosphorescence under ultra-violet Wum- 
mation. Tbey establisa the facts well enough ; but it 
still seems to be difficult to take such good-photo- 
graphs, and to have such good blocks made from 
them,.as the French museums regularly do.. 

D. M. S. WATSON 
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GENESIS OF MODERN SCIENCE 


The Scientific Revolution 1500-1800 ï 
The Formation of ths Modern Scientific Attitude. 
By Dr. A. R. Hall. Pp. xvii+390. (London: 


Longmans, Green and Co., Ltd., 1984.) 2ke. Rit a 


HE inauguration in Great Brita of the sys- 
tematic study of ihe history and philosophy of 
science has promoted the*publication of a number 
of works which have implicitly, or in some cases 
explicitly, -aimed at particular readjustments in 
historical and sociologial perspective. Few hit®jans 
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would now be so-bold, or so purblind, as to ignore 
the existence of scientific activity before the Ionian 
Greeks ; to write off the millennium of the Middle 
Ages as one of unparalleled gloom and sterility ; or to 
ignore the economic motives or implications of dis- 
covery. But the time was.ripe for a candid reassess-. 
ment of the whole problem of the genesis of science 
as we know it to-day. This task has, in my opinion, 
been admirably achieved by Dr. A. R. Hall m this 
book. 

- After sketching the state of scientific knowledge at 
about the -year 1500, as it was portrayed in the 
- widely esteemed “Margarita Philosophica”, Dr. Hall 
considers the tentative groupings, marked by many 
false starts, which characterized the sixteenth century. 
Here what was radical innovation in such outstanding 
-men as Vesalius and Tycho Brahe is clearly dis- 
tinguished from the indications of mental inertia 
which characterized even the most active minds. 
Then follows & discussion of the attack on tradition 
in astronomy, mechanics and biology. Galileo’s part 
in this is presented as truthfully as is possible within 
the space available, and, what is less often done, 
Descartes’s relative failure is shown to have been 
due, as Prof. N. Kemp Smith has recently emphasized, 
to his lack of interest in applied mathematics. The 
comparison is taken up again in the chapter on the 
principles of science in the early seventeenth century, 
where the invaluable role of Descartes as ‘publicist’ 
of the new mechanical approach to the deductive 
grounding of natural philosophy (in the widest sense 
of that term) is well brought out. The technical 
aspects are dealt with In a separate chapter, where 
the relation between specialized craft and theoretical 
advance is neatly expressed in the words: “Common 
craftsmen held a considerable reservoir of ingenuity, 
when scientific imagination arrived to draw upon i 
A very good account is given of the Principate of 
Newton in which that great man’s achievement is 
clearly related to that of his contemporaries. But 
although the author mentions that Newton “gave to 
science formal concepts of space and time”, he does 
not indicate the light which Newton’s naive (though 
within its context highly effective) enunciation of 
these concepts casts on the whole 2 a of the 
nature of scientific thought. 

In the far-ranging and stimulating acount of 
descriptive biology and systematics there is a slip in 
terminology: Cesalpmo could scarcely have made 
much progress by taking the seed as a basis of 
classification ; it was, of course, the fruit. Incident- 
ally, it is necessary to point out that Linnezus’s use 
of the number of ‘styles’ as the differentia withm the 
classes must be interpreted as the number of free 
female organs, otherwise the class Hexandria Mono- 
gynia (p. 294) could scarcely be described as having 
“styles 0”. The chapter on the origins of chemistry 
includes an estimate of Boyle as “essentially a 
physicist looking at chemistry”,- which though 
-cogently argued is unlikely to gain general assent. 
N eiéher is it quite fair to Mayow to say that Hales 

“invented” the technique of collecting gases over 
water, nor to Scheele to call him a “German apothe- 
cary”, even though it is true that Stralsund was 


-  dgfer*incBrporat&d into German territory. The book 


conclugles wibe a review of physics in the eighteenth 
century. Valuable appendixes on botanical illus- 
tration and rival plandétary ethegries are added, 
together with excellent bibliographical aids and a not 
quite so excellent index—here. a little- expansion 
wo ve been helpful. 


In the recently published “Dialogues” nothing is 
more striking than Whitehead’s insistence on the- 
complete dissolution of the conceptual framework of 
physics during his lifetime. This suggests the only 
major criticism of Dr. Hall’s book—or rather of his» 
title—namely, that*for one reader at least it hase 
provided yet another admirable document in support 
of the view that no single revolution has ever taken 
place. Not only (as the title indicates). is the time- 
lapse too great, but also, to the éxtent that crises 
were recognizable, they took place at widely different 
times in different departments of science.. We are 
now in the middle of the third in the fundamental 
science of physics. ‘Dr. Hall makes no claim that he 
has said the last word on the subject: .What æ 
reviewer may claim is that in providing an admirably 
constructed and most attractively presented schemes 
on which subsequent research may be based, he-has 
done something far more valuable. Printer anc 
publisher are also to be congratulated on @ productior 
of such quality, and at a price which should enabk 
everyone interested in science and civilization to reac 
and re-read it. WrrraĮm P. D. WIGETMAN 


MODERN PHYSICAL METALLURGY 


Progress in Metal Physics 

Edited by Dr. Bruce Chalmers and R. King. Prona 
Series.) Vol. 5. Pp. vii-+324+436 plates. (London 
Pergamon. Press, Ltd., 1954.) 60s. net. ; 


Y far the longest of the five reviews comprising 
this fifth volume in the series is the report o» 
precipitation, by H. K. Hardy and T. J. Heal. Thi 
is not surprising, for more than a thousand paper 
relating to precipitation have been published, an» 
reference is here made to no less than three hundre: 
and fifty of them. The report affords an excellen. 
illustration of the advantages which accrue when, th: 
authors of critical reviews are themselves active i» 
the field under discussion. The treatment is com 
prehensive and systematic, from both theoretical an: 
experimental points of view. It shows, on one hand™ 
how much has been achieved and yet, on the othe: 
how little is really known about this subject. / 
critical assessment of knowledge on the precipitation 
process for a number of alloy systems leads to th 
conclusion that only for the alumimium—coppé 
system can @ qualitative account of the ageing proces 
at all degrees of super-saturation be given with som 
degree of certainty. 
From time to time urgent technological problem 
profoundly influence the direction taken by funda 


mental research by focusing attention upon basi 


phenomena about which little is known. In this wa: 
the catastrophic brittle failure of mild-steel ships 
plates has led to a greatly increased interest in th 


" general problem of fracture, and research to minimiz 


such failures by control of metallurgical factors ha 
been accompanied by widespread effort to elucidat 
the mechanism of fracture in general. Both aspect 
are adequately dealt with in an interesting an 
readable review by N. J. Petch on the fracture c 
metals. 

Experimental observations of slip and twinning i 
metal crystals are of vital importance to the prope 
understanding of plastic deformation. Generalize 
tions may be made about the simpler features, but & 


greater detail is revealed the picture becomes one c 


increasing complexity. This is clearly illustrated b 


t 
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the review on geometrical aspects” of the plastic 
jeformation of metal single crystals, in which R. 
Maddin and N. K. Chen have summarized the 
experimental evidence according to the crystal 
structure of the metal- concerned. 

The review on the structure of liquid metals, by 
B. R. T. Frost, is particularly timely because of the 
interest now being shown in the subject. Both 
indirect and direct methods of obtaining information 
about the arrangement of atoms in liquid metals are 
reviewed „in an interesting and comprehensive 
manner. By contrast, the solidification of metals, by 
Ursula M. Marteus, is more restricted in its scope. It 
is mainly concerned with the work of the Toronto 
«school and is limited to the solidification of a single 
phase and in particular to what happens after the 
crystal nucleus has been formed. A less general 
title would have been more appropriate for this 
‘review. 

By and large, however, this is a useful volume that 
will bear comparison with the best of the earlier ones 
in the series. It will be used by many metallurgists 
who would not regard themselves as metal physicists, 
and it is therefore unfortunate that m their preface 
the editors stress the idea that there is now & 

. .. distinct study of Metal Physics”. In any 
technology satisfactory development and progress 
depend upon the continuous assimilation of new 
knowledge. Metallurgy as we know it to-day exists 
because knowledge and ideas which at one time 
seemed far ahead of and remote from practical con- 
siderations have been assimilated into ‘classical’ 
metallurgy. This process must go on, and nothing 
should be done that may prevent or delay new dis- 
coveries and conceptions in the science of metals from 
being absorbed into the technology of metallurgy. 

A. G. QUARRELL 


A GEOCHEMICAL CLASSIC 


Geochemistry 

By the late Prof, V. M. Goldschmidt. (International 
Series of Monographs on Physics.) Pp. xi+730. 
(Oxford : Clarendon Press; London: Oxford Univ- 
ersity Press, 1954.) 63s. net. 


LARKEE’S celebrated “Data of Geochemistry’’— 
still the leadmg best-seller of the United States 
Geological Survey—represents the culmination of the 
first long pioneering stage of geochemistry, a period 
that was characterized by the accumulation of the 
outstanding facts on a macro scale. Similarly, this 
great work by V. M. Goldschmidt is already the 
unrivalled classic of the second stage of the-subject, 
which was characterized by the discovery of the 
relations between ionic radii and the distribution 
and associations of elements, and by the successful 
application of X-ray and optical spectrography to 
the many problems associated with “trace elements’. 
In these and related fields Goldschmidt was the 
acknowledged leader. His book ıs brightly illumined 
by the high-lights of his own achievements and 
inspirations, and may be confidently hailed as one 
of those rare contributions to scientific literature 
which long remain a delight to read and a potent 
Stimulant to further research. This agsessment is 
unaffected by the fact that geochemistry has already 
passed its second climax and has entered the third 
stage of its development, with isotopic investigations 
now well established in. the van of progress. For this 
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season the book is unavoidably out of date in some 
respects, certain chapters having been left unfinished. 
at the time of Goldscamidt’s lamented death in 1947. 
But access to recens work presents no difficulties, 
whereas for access to the mature thoughts of geo- 
chemistry’s greatest genius there is no alternative to - 
this inimitable book, <n which, moreover, the hitherto 
unpublished results of Goldschmidt’s latest work 
have been incorporated. 

The work of editing and filling in the gaps has 
been. skilfully carried. out by Dr. Alex Muir, with the 
assistance of a number of devoted friends, whose 
translations and cther contributions are fully: 
acknowledged in a preliminary note. At his dis- 
cretion, and always withm square brackets, the: 
editor has here and there added comments on recent 
advances and references thereto. Most of the gaps 
were in the first of the two parts into which the book is, 
divided. Part 1 cons:sts of six chapters (one hundred 
and twenty-five pagas) déaling with the scope and 
development of the subject; the distribution of 
elements during the evolution of the earth and the 
crystallization of magmas; the fundamental data 
required in the quantitative treatment of geo- 
chemical processes, <n. the cosmos as well as in the 
earth and its various ‘spheres’; and finally with the 
principles of crystal 2hemistry, this being the part of 
the subject with which Goldschmidt’s name is most 
intimately associatec. 

Part 2 deals in fifty-seven sections (nearly six 
hundred pages) witk the abundances, crystal chem- 
istry and distribution of the elements in minerals, 


ores, rocks, soils, organisms, waters and atmosphere ; 


with their natural circulations; and with relevant 
data for meteorites and various parts of the cosmos. 
This bald statement, however, fails to give any idea 
of the liveliness ani exciting quality of these fas- 
cinating pages, or o: the vanety of topics that come 
under discussion. Under beryllium we learn the 
reasons for the colour and rarity of emerald. Granit- 
ization is discussed under sodium. Silicon introduces 
the origin of flint and its curious properties, the 
recognition of which by the craftsmen of the Stone 
Age laid “the material foundations of modern 
civilisation”. Nitrogen raises the intractable geo- 
chemical problems of the Chilean nitrate deposits ; 
Goldschmidt meete the challenge by proposing 
promising new lines of investigation. It is well known 
that in 1922 Goldschmidt inferred from geochemical 
principles the existence of a sulphide—oxide layer 
between the core and the silicate mantle of the earth. 
Although current gesphysical evidence fails to support 
this view, as Goldscamidt fully realized, seismologists 
will be interested to know that he had never wavered 
in his faith that tkere must be such a level in the 
deep interior (p. 523, under sulphur). So one could 
go on indefinitely. The book has something o 
value, not only for geologists and mineralogists, but 
also for scientific workers of every kind from oceano- 
graphers and soil chemists to crystallographers and 
astrophysicists. Mcreover, the human significance of 
geochemistry is not forgotten. Practical applications 
to mining, metallurgy, chemical industry and agri- ' 
culture are plentiflly scattered through i this most 
generously endowec. book. f 

There will be w:despread gratitude to Dy. "Muir 
and his band of nelpers for making possible the 
posthumous publicetion &f this noble work, and to 
the publishers for a production of which Goldschmidt 
himself would have felt justly ee 
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The Sources of Eddington’s Philosophy ` 
By Prof. Herbert Dingle. (Enghth Arthur Stanley 
Eddington Memorial Lecture, 2 November 1954.) 
Pp. vi+64. (Cambridge: At the University Press, 
1954.) 3s. 6d. net. 


HE annual Eddington Memorial Lecture is 

expected to discuss some topic ‘which would 
have interested Eddington. It is not necessarily 
expected to discuss Eddington himself, and it is 
conceivable that the two tasks are mutually incom- 
patible. Nevertheless, recollecting the antithesis to 
Eddington which Prof. Herbert Dingle maintained in 
the former’s life-time, it is important to-day to read 
the considered judgment of ten years later. The old 
instinctive antagonism is there, the empiricist’s 
mistrust of the purely rational share in scientific 
reasoning, % share which undoubtedly Eddington 
-did over-emphasize. Dingle himself is not always to 
be acquitted of over-emphasis; for example, on 
p. 31: “I do not think that anyone but Eddington 
would have had the amazing combination of courage, 
perverted outlook and persuasive skill necessary to 
advance such an utterly fantastic notion’ 

What is novel and important in this lecture is a 
reclassification of some subjective and” objective 
aspects of the internal and external worlds, which 
the author claims to draw, from his critique of 
Eddington, but which, at least in shrewd and clear 
manner of statement, has here an’ originality of its 
own. It would be good to see in a future publication 
a de novo statement of Dingle’s own situation con- 
cerning subjective elements in knowledge, without it 
being loaded by his disagreements with Eddington 
which tend to veil the development of genuimely 
original ideas. 

But to read ‘Dingle on Eddington’ must always 
arouse a frustrated wish to have also an Eddington 
on Dingle; the great pioneer might possibly speak 
of his critic as in the ‘latter’s final words of this 
lecture: “He did ‘not know what he was cone, 
but I believe that what he did was supremely great’ 

MARTIN JOHNSON 


Probleme und Beispiele Biologischer Regelung 
Von Prof. R. Wagner. Pp. vii+219. (Stuttgart: 
Georg Thieme Verlag, 1954.) 29.40 D. marks. 


HIS book, the author of which is professor of 

physiology in Munich, is a discussion of bio- 
logical processes from the point of view of servo- 
theory. Being a biologist himself, Prof. R. Wagner 
is fully aware of the fact that a major theme of 
physiology from the times of Claude Bernard and 
Liriwig up to the present day has been to discover 
and study biological self-regulations. The results of 
this work are readily available for those who want 
to rewrite the classical findings in terms of servo- 
theory. 

Such pursuit in itself js an amusing intellectual 
exercise, and in this respect Wagner’s book will not 
be feund wanting. Criticism can only be levelled 
against its treatment of reflex self-regulations of the 
musele contraction, a field in which so much. new 
material has comg to light within the past years that 
VGierer’s“discussion is obsolete. The author does 
not regognizé~antidromic regulations as a likely 
possibility. Yet most, nervous centres are provided. 
with recurrent collaterals, ®%nd the antidromic feed- 
back of the ventral horn cells is quite well under- 
stood. While in view of the general aims of the book 
- this it a serjous criticism, it does, however, serve 
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to emphasize the l challenge of the experimenter, 
which is: What has servo-theory to offer as an aid 


. to him in his work? Its mode of approach has now’ 


been presented many times to the biological world, 
propagandistically, but also unostentatiously, as in 
Wagner’s book. ” 

. Would it be unfair to say that as a short-cut to 
experimental ingenuity servo-theory has not yet 
proved to be of much value compared with the 
resources of sound biological imagination ? ‘For the 
reply to this question the reader will have to turn to 
Wagner’s work and judge for himself. Its author is 
a competent enough guide in both physiology al 
servo-theory. 

British Pharmaceutical Codex, 1954 att 
Pp. xxxii+1340. (Published by direction: of ‘the 
Council of .the Pharmaceutical Society of Great 
Britain.) (London: The Pharmaceutical Press" 
1954.) 63s. ’ a 


HE first edition of the “British Pharmaceutical 

Codex”? was produced by the Pharmaceutical 
Society in 1907; the fifth revision has now appeared 
after an. interval of only five years and is thinner 
than ‘its predecessor. This book differs from the 
“Pharmacopoeia” by being less exclusive, so that it 
gives information about a wider range of drugs the 
status of which is in doubt, and by the inclusion of 
information about the actions and uses of drugs. 

The new edition contains two hundred pages fewer 
than its immediate predecessor, and this change has 
been achieved by deleting many of the less reputable 
drugs, some of which are still used. The “Codex” is 
becoming a guide to the drugs which ought to be 
used and is losing its value as a guide to all the drugs 
which actually are used. If it continues to develop 
in this direction, the time may come when it will be 
fused with the ‘““Pharmacopeia”’, and a new book 
will be started to provide official information, of a 
Jess ambitious kind, -about all the drugs which are 
actually in use. In the meantime, the “Extra 
Pharmacopesia”’ provides a useful summary of 
unofficial views about unofficial drugs. 

The Revision Committee is to be*congratulated on 
the way it has performed a prodigious task in a short 
time. The new book contains a great amount of 
reliable information about recent advances in 
therapeutics and will be invaluable to all concerned 
with the practical art of curing the sick. 

J. H. GappumM 


A Short History of Wool and its *Manufacture 
(Mainly in England) 

By E. Lipson. Pp. vii+205. (London: 

Heinemann, Ltd., 1953.) 12s. 6d. net. 


OST of this book was published by the author 

thirty-three years ago as ‘The History of the 
Woollen and Worsted Industries’? (London, 1921). 
In writing the present volume, he might have 
advanced our knowledge of the subject in two ways: 
by adding a satisfactory account of the wool trade 
and .industry’s progress during and since the nine- 
teenth century; and by revising and extending his 
account of earlier periods in the light of work pub- 
lished by other scholars since 1921. . As it is,- the 
chapter on {the nineteenth and twentieth centuries 
is sketchy and slight: -the usual account. of, basic 
technologigal developments to about 1850; ther 
effects upon hand workers (but why illustrate the 
condition of hand-loom weavers by material relating 
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to Bolton cotton weavers ?); and then &.wild leap 
into the present century -and a potted version 
‘of the Wool Working Party Report. 
periods, Mr. Lipson takes little account of material 
published since 1921 about wool textile history. 
Readers are directed to the bib#iography of his 1921 
publication, and there are no footnote references. 
The labours of more recent scholars have been in 
vain. The “Economic History Review” might never 
have been printéd. To give one example, in spite 
of Prof. Carus-Wilson’s account of an “industrial 
Tevolution” in the thirteenth-century woollen indus- 
try, written lapgely as a corfective to Mr. Lipson’s 
earlier view of the period, we still find Edward III 
“reviving” this “decaying” industry. 

The two new chapters on wool—English, mermo 
and cross-bred——are interesting. The style of the book 
is easy to read; but for the serious student this 
pleasure is marred by the practice of quoting evidence 
without indicating its origm, or often even its date 
and author. E. M. SiaswortH 


Man Meets Dog 
By Konrad Z. Lorenz. (Translated by Marjorie Kerr 
Wilson.) Pp. x+199. (London: Methuen and Co., 
Ltd., 1954.) 15s. net. N 

HE ability to write clearly and simply is not 

always coupled with high scientific attamments ; 
when it is, books to remember result. We recall 
“King Solomon’s Ring”, a study of the animal mind, 
by Dr. Konrad Lorenz. The author now follows it 
with a volume on the dog, plus the cat, in the same 
lucid, humorous and unassuming style as its pre- 
decessor. He writes of the origin and domestication 
of the dog, its character, traits and conduct, in a 
variety of circumstances, including ‘“‘the inviolable 
laws governing canine ceremonial, which determine 
the behaviour of stronger and weaker, of dogs and 
bitches”. The cat, he says, is but a recent recruit 
and not really domesticated—that is, relatively to the 
dog, which may have been attached to mankind for 


20,000-50,000 or 60,000 years. A word must be. 
spared for the numerous and amusing drawings by | 


the author and Annie Hisenmenges that adorn the 
pages. “Dog Meets Man” will bring enlightenment 
combined with pleasure to many readers. 

Frances PITT 


‘Four-Place Tables of Transcendental! Functions 
By Prof. W. Fligge. Pp. 1i+136. (London: Per- 


gamon Press, Lid.; New York: McGraw-Hill Book - 


Company; IŅc., 1954.) 25s. net. 


HIS book is mainly concerned with the tabu- 

lation of so-called ‘non-elementary’ functions, 
many of which were until comparatively recently the 
esoteric property of pure mathematicians and com- 
puters. To many engmeers and physicists, they were 
little more than names, to be seen perhaps in che 
indexes of more advanced text-books and treatises 
on mathematical physics,-and the few that came face 
to face with them in their problems were more often 
than not’ at a serious disadvantage owing to the 
extreme scarcity of numerical information concerning 
their values. 

Modern technological developments, involving as 
they often do considerable incursions into ‘non- 
elementary’ mathematics, have created, an essential 
and urgent need for tables of the functions involved, 
at any rate to what the author. describes 4s slide-rule 
accurafy. Thus this book, to quote the preface, is 
intended to meet such requirements and “should be 
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the desk and not on the shelf”. P 
Each section is.prefaced by an adequate collection 
of relevant formule and bibliographical references 
to more elaborate snd more accurate tables that 
might be required. “Slementary functions are by no 
means ignored, and in the first two sections are to be 
found tables of trigcnometrical functions in degrees 
and radians, hyperkolic and exponential functions 
and Naperian logarithms. The third and fourth 
sections contain tables of Bessel functions of both 
kinds, both simple and modified, and the ~ber, bei, 
ker and kei functions of Kelvin ; the fifth deals with, 
elliptic integrals of the first’ and second kinds and 
with all degrees of incompleteness. Finally, a mis- 
eellaneous section supplies tables of the error function, 
the gamma functicn, and the sine, cosine’ and 
exponential integrals. © J. H. Pearce 


Blood Groups in Man : 
By Dr. R. R. Race and Dr. Ruth Sanger. Second 
edition. Pp. xvi+4C0. (Oxford: Blackwell Scientific 
Publications, 1954.) 30s. net. 


r is four, years since the first edition of Race and 
Sanger’s book wes published. In the intervening 
period an additiona: blood-group has been described 
(the Kidd-group), ard the pace at which blood-group 
research is being prcsecuted continues unabated. 

This new edition. is valuable, therefore, since it 
comprehensively reviews and describes the whole 
field of human blood-groups and brings us right up 
to date. There is, fcr example, an additional chapter 
on blood-groups ard linkage; al this has made 
the volume bigger than the previous one. This new 
edition is superior to its predecessor, since it is better 
balanced and is written with a considerably more 
critical eye. , 

In spite of the wealth of information it contains, 
it is pleasant and easy to read. 

This book has now become an established favourite 
and a standard work on the subject. 

F. STRATTON 


Biology of Deserts i 

The Proceedings of a Symposium on the’ Biology of 
Hot and Cold Deserts, organized by the Institute of 
Biology. Edited by J. L. Cloudsley-Thompson. Pp. 
iv+224. (London: Institute of Biology, 1954.) 14s. 


T papers reac. at the Conference on the Biology 
and Productivisy of Hot and Cold Deserts which 
was organized by the Institute of Biology during 
September 1952 have now been published in one 
volume. The book.is one of compelling interest not 
only for the skill in which its subject-matter has been 
chosen but also for the clear and lucid style of the 
many contributors. The papers themselves are 
grouped under the headings of climate and physical 
environment, plant ecology, entomology and ecology, 
economics and mammalian physiology and ecology ; 
they include such varied topics as the microbiological 
formation of sulphur in Cyrenaican Jakes, grigin 
and development of insect plant pests in the oases 
of the French Sahara, and, somewhat surprisingly, .- 
the mfiuence of climdtic factors on the reaction 
of desert shrubs to grazing by®sheep.> Besides 
the papers, the book contams reportgeof the ensuing 
discussions; these again are gems of clarity and 
compression and add t@ the merits of a volume 
which should find. many readers in biological and , 
other circles. The editor may feel well pleased wit 

his efforts. . = | 
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CHEMICAL INDUSTRY AND AIR AND WATER POLLUTION 


SYMPOSIUM on “The Prevention of Atmo- 

spheric and Water Pollution in the Chemical 
Industry”, organized by the London Section of the 
Society of Chemical Industry, was held at the Senate 
House, University of London, during April 4-5. A 
small exhibition in connexion with the symposium 
was arranged in the Department of Chemical 
Engineering, University College, London. 

In.a general introduction to that part of the 
symposium dealing with liquid wastes, Dr. B. A. 
Southgate, director of water pollution research, 
Department of Scientific and Industrial Research, 
discussed the possibilities of predicting the effects on 
a stream of discharging to it known quantities of an 
effluent which, by laboratory tests, had been found 
to conform to given standards of quality. From the 
results of tests for toxicity, it should be possible to 
predict with some confidence the direct effect of an 
effluent on a fishery. There would be much more 
uncertainty in predicting the effect of a liquor on 
the concentration of dissolved oxygen in & stream, 
since neither the rate at which oxygen would be 
dissolved from the air, nor the rate at which organic 
matter and ammonia would be oxidized by bacterial 
action, is known with any degree of accuracy. 

After papers by Mr. J. A. Evans (Federation of 
British Industries) on the legal aspecis of pollution 
and by Dr. S. H. Jenkins (Birmingham, Tame and 
Rea District Drainage Board) on the discharge of 
trade effluents to sewage purification works, the 
morning session closed with an important contribu- 
tion by Dr. D. H. Sharp and Mr. A. E. Lambden, of 
Fisons Pest Control, Ltd., on the treatment of the 
waste waters from a factory making insecticides and 
fungicides and discharging its treated effluent to the 
Grante above Cambridge. The effluent—some fifty 
thousand gallons a day—before treatment contains 
dinitro-ortho-cresol, phenols, glycollic acid, secondary 
amines and copper, and is strongly coloured. It was 
known that organic nitro-compounds cannot readily 
be destroyed by bacterial action; this was found to 
be`so, for example, during the War, when methods 
were sought for disposing of liquors containing picric 
acid and dinitrophenol -from shell-filling factories. 

The method of treatment adopted by the firm 1s to 
pass the liquor, under acid conditions, through beds 
of activated charcoal, where most of the dinitro- 
orfio-cresol and phenols, and part of the glycollic 
acid and amines, are adsorbed. Copper is then 
removed by adding lime; a precipitate, mainly of 
calcium sulphate and phosphate, separates, and this 
on. settling carries down the copper with it. The 
well-known method of -displacing copper from 
solution by treatment with metallic iron was not 
adopted because of the lengthy period of contact, 
and thus the large plant, required. After dilution 
-with viver water, final effluent and the factory 
sewage, the liquid is passed through percolating 
filters» where the concentrations of the remaining 
phenolgand gipcollic acid are reduced by 90 per cent 
and 80 per cent, respgctively ; finally, the liquid is 
aerated in a tank, passed®through a sedimentation 
tank, and discharged. Taking into account the 
apparent intractability of the original liquor, the 
effiue of very good quality. The cost, however, 


was given as £1 per 1,000 gallons—an example of the 
great expense to which a manufacturer may be put 
if he has to treat a difficult waste water to yield an 
effluent of sufficiently high quality for discharge to a 
small stream. . 7” 

Dr. W. H. Blackburn (Joint Research Committee 
of the Gas Council and the University of Leeds) dis- 
cussed the problem of disposing of liquors from gas- 
works—about 1,300 million gallons of these liquors 
are produced annually in the United Kingdom. The 
general line of attack is to make such changes in the. 
methods of purifying gas at a gasworks as will 
facilitate the subsequent treatment of the liquor, and 
then to discharge this-liquor, wherever possible, to a 
domestic sewer for treatment in admixture with 
sewage at a sewage works. Thus, the concentration 
of thiocyanate in gas liquor can be kept low by 
restricting oxidation of ammonium sulphide to poly- 
sulphide (which reacts with cyanide to give thio- 
cyanate) and various measures—including removal 
of tar from the hot gas by electrostatic precipitation 
-—can similarly be taken to reduce the concentration 
of polyhydric phenols and other complex acidic sub- 
stances which are difficult to destroy by bacterial 
action. Treatment of gas liquor by itself is at present 
very expensive—the cost at a plant at the Tingley 
works of the North Eastern Gas Board, for example, 
is £2 10s. per 1,000 gallons. 

In a paper on waste waters containing cyanides, 
Mr. A. E. J. Pettet and Dr. G. C. Ware, of the Water 
Pollution Research Laboratory, Department of 
Scientific and Industrial Research, described the two 
most frequently used chemical methods of treatment, 
namely, precipitation of: insoluble complexes with 
iron and the more efficient process of oxidation by 
chlorine to cyanogen chloride, which then hydrolyses 
to cyanate. Both these methods are used on a large 
scale, but they require accurate econtrol and are 
somewhat expensive to operate ; there is thus much 
interest in the recent discovery that relatively high 
concentrations of simple cyanides, and of some 
complex ones, can be destroyed by biological fil- 
tration. The organism responsible, which appears to 
be an Actinomycete, converts cyanide almost quanti- 
tatively to ammonia, which in a percolating filter is 
then oxidized by other organisms t@ Hitrite’ and 
nitrate. 

In the paper and board industry (Mr. R. D. Isabell, 
British Paper and Board Industry Research: Associa- 
tion) and the sugar beet industry (Mr. O. H. Phipps, 
British Sugar Corporation, Ltd.) the problems of 
disposing of effluent are somewhat similar in that, in 
-both, success depends on reducing so far as possible 
the discharge of oxidizable matter with the waste 
waters. In paper mills, where raw material such as 
esparto is digested with caustic soda, something like 
half the weight of organic matter in the raw material 
is dissolved. The lye is then separated from the pulp, 
concentrated in vacuum evaporators, and burned to 
yield sodium carbonate, which, after causticization 
with lime, ig re-used in the process. An important 
problem, therefore, is to separate the liquor from the 
pulp, and go wash the pulp free from adhering liquor, 
while using as little water as possible so that the 
whole of the liquor and washings can be evaporated 
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‘esearoh association 1s working to improve the 
Mficiency of the washing process; but in many mills 
she design of the digestors is such that an efficient 
a a i a 


Za he gue bot ty, al th ware ators 
were dis and costly plant 
vould be to treat them. In , the 
volume of effluent can be reduced by about 98 per 
jont by re-using the three types of waste water— 


wppeared to be so intractable, is well on its way to 
solution. 


Proceedings on the second day related to the 
batement of air pollution by the and 
=i e tacos oa E n 
IBoaver, who referred to the need for measures to be 
taken to give a cleaner air, and compared and con- 
wasted the position as he saw it in the United States 
and in the United 

W. A. Damon (chief alkal inspector, Ministry of 

and Local Government) dealt with the 
yperation of the Alkali Act, mentioning that it is 
asually the treatment of large volumes of gas con- 
‘taining a relatively low concentration of a noxious 
sonstituent that poses the greatest problems. After 


shat many of these problems will be resolved by time 
and patience, and that panio measures should be 

avoided. Industry should realize that there will be 
an. insistent demand for the abatement of pollution 
ee eee ee 
sharge on the process. 

- The zinc industry made ita major contribution to a 
purer air some thirty years ago when roaster gases 
were diverted from direct emission to air to con- 
version to sulphuric acid by the contact process. E. 
Wallis (Impernal Smeltmg Corporation, Lid.) de- 
scribed the efforts made in recent years by the 
mindustry to increase production on existing plant 
without increase m, air pollution. These related to 
mimproved collection of dust from the sintermg 
smachines by application of a Venturi-type scrubber, 
and to reduction in the eae ty aranna onli 


from the contact acid planta with 
sammonia, with production pianis oi iaig te as 
«a, by-product. 

Emusfions from te works ae dealt 


: superphospha 
with by K. A. Sherwin (Fisons, Ltd.). After dis- 
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gussing the emissione from the chamber or contact 
acid plante, now an Sarg por of any large 
fertilizer works, he vent on to in some detail 
with the treatment of the ailioon fluoride evolved in 

The acidity of 
low figure by washers 


compound fertilizers, most of which are Sead in ° 
granular form. Granulation leads to appreciable dust 
emission, which nezessitates the installation of 

followed by water-fed. scrubbers. Pro- 
duction of triple superphosphate by action of phos- 
Phoric acid on phospiste rock gives rise to emission 
seen cgi which can be dealt with on 


fed to the viscose process of 
is emitted to air as carbon 


suspension. 
sulphide bemg then p to ge eee and the 
ee e a 

A. Jackson and J. M. Solbett (Simon-Carves, 
Ltd.) dealt with the problem of the tail gases from 
contact sulphuric acid plants. In the years immedi- 
ately following the War, the four-stage units burning 
brimstone were with a conversion efficiency 
of 98 ag cent. Since 1950, however, a large pro- 
gramme hecnaigiary of pyrites-burning Be has 
been undertaken, and here, because of lower 


and a precipitation seems the most 
practicable remedial 


the problem of duss arrestment in the 
cement industry. Tae, difficulties are related to the 
enormous volume of kün gases to be treated aad the. 
high moisture content,” which carries with it the 
hazards of condensation and corrosién. H j 
the three possible methods of dust anygatmen 
duty cyclones, electrostatic precipitation water 
A described the of ean electro- 
atatic*precipitator evolved as a result of long experi- 
ence to minimize the hazards of condensation, 
corrosion, eto., and to be operative aj high cy 
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for long periods. He then described the technique 


. of isokinetic sampling at various points in the 


we 


ducting, so as to determine with reasonable accuracy . 


the dust burden of gases. 

A mejor carbon-black industry is a post-war 
development, and its installation in the United 
Kingdom where there are no wide open spaces has 
led to the development of the elaborate technique 
described by D. L. H. Allan (Philblack, Lid.). The 
manufacture is, of course, a deliberate attempt to 
produce ‘soot’. The soot-laden gases from the 
burning of & petroleum oil fraction under controlled 
‘conditions are taken to electrostatic precipitators, 
which act essentially as agglomerators, rendering the 
‘black’ capable of arrestment by cyclones. Any 
residual ‘black’ in the off-gases is then removed by 
water scrubbing followed by wet electrostatic pre- 
cipitation or by bag filtration. The off-gases still 
contain enough hydrogen sulphide to be offensive 
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and are disposed of by flaring or burning in a special 
furnace, 4 
C. J. Stairmand and R. M. Kelsey (Imperial Chem- 


ical Industries, Ltd., Bihngham Division), taking as 


typical examples of cyclones the Scroll collector, the 
high-throughput cyclone, the high-efficiency cyclone 
and the multicyclone, dealt with the uses to which 
these can be put as arresters of grit and dust and 
outlined the procedure for predicting their per- 
formance. Cyclones can also serve an extremely 
useful purpose in reducing the load on more expensive 
and elaborate secondary collectors; for example, the 
use of high-efficiency cyclones in eonnexion with 
electrostatic precipitators is well known. 

Discussion of the various papers related mainly to 
elaboration of miscellaneous points, and it was 
noticeable that those papers dealing with visible 
pollution—cement, grit, carbon black—produced the 
longer discussions. 


a 


THE EXPERIMENTAL APPROACH TO THINKING 


VW the old Persian philosopher Avicenna, a 
thousand years ago, felt perplexed and unable 
to follow a syllogism, he would go to the mosque and 
prey for his understanding to be opened and his 
difficulties to be smoothed away. If he were with us 
now, we could scarcely offer him wiser counsel. The 
charge made by Graham Wallas a quarter of a century 
ago that when the text-books of psychology pass 
from the simpler to the more elusive mental pro- 
cesses they become in almost every case entirely 
useless” is almost as pertinent to-day. This is not 
the place to meditate on the possible causes of this 
sad state of affairs; but we can feel much sympathy 
with Sir Frederic Bartlett’ s aim, in his Friday Evening 
Discourse given at the Royal Institution, London, 
on March 4, to use the experimental method in the 
hope of casting a ray of light on the darkness of our 
thoughts. He would be content if he could demon- 
strate that problems of human thinking can fruitfully 
be made a subject for experiment; but he would not 
wish to imply that an experimental approach to the 
study of thinking is new. Four years ago, Prof. G. 
Humphrey, in a scholarly work!, gave an account of 
& variety of such studies extending over a period of 
half a century, from the Würzburg School onwards ; 
and in our laboratory at Manchester we have for 
some time been pursuing the experimental study of 
thought. 

Sir Frederic takes his point of departure from long 

experience in the investigation of skill and declares 
that thinking “is in the order of skilled behaviour” 
in which symbols of various kinds rather than bodily 
movements are employed. He cites interesting 
examples from everyday life in which skill in fillmg 
& gap is required, such as, for example, when a page 
is missing from a book we are reading or when, in 
tracking a target, we lose it for a time and then pick 
it up again. 
He“Tnaintains that his analogy between thought 
and skill js “the gnost reasonable suggestion and the 
ore Most closely in agreement with evidence of a 
goneralecharaąac®r”. The suggestion, he believes, is 
also convenient because of recent advances in our 
knowledge of skills., He does’ nog, however, tell 
us why it is the most reasonable suggestion, nor 
does by en the general evidence to which he 
refers. 


Sir Frederic observes that bodily skill begins with 
some outside signal and is “commonly sustained by 
@ succession of such signals’. But is not the charac- 
teristic feature of thought that it is essentially a 
central process, not sustained by outside signals ? If 
so, the analogy between skill and thought may 
perhaps not be as fruitful as appears at first 
sight. 

All his proposed experiments are of a similar type 
or form. Evidence or information is presented to, the 
subject with gaps in it, and in such a way “that the 
gaps must be filled up by a sequence of related steps 
or moves”. The problems vary in complexity and in 
the number of items of information provided. At 
one extreme, the subject is given, say, the digits 
I, 3, ... 17 and asked to fill in the missing items. 
At the other extreme, a passage is presented de- 
scribing results of experiments concerned with the 
effects of temperature on sensitivity, and the subject 
has to answer certain questions*about the con- 
clusions established by the evidence. As examples of 

intermediate problems we may take as -one case 
where the subject is given the sets 1234:2134: 
2143, and has to continue to change the positions 
of the numbers until he reaches the final arrangement 
that seems to be aimed at; another example is 
where the subject is given sixteen letters of the 
alphabet set out in random order and Ras to answer 
the followmg questions: If any of these letters is 
chosen at random, how many questions need I ask 
in order to discover which it is? What are the 
questions ? Put them in order. 

Sir Frederic believes that the underlying experi- 
mental pattern is quite general and capable of being 
applied equally to popular and to scientific systems 
of thought. He employs the idea of ‘directionality’ 
in & sense different both from that of N. R. F. Maier 
and from the earlier Wurzburg idea of ‘determining 
tendency’, defining it in terms.of “‘more or less 
regularly increasing probability of next step”. It is 
not clear, however, how this probability is itself to 
be measured in the experimental situation. Nor is it 
clear why Sir- Frederic thinks it ‘certain’ that thé 
storage of information (or memory) does not impose 
‘directionality’ upon it. Do not his own dis- 
tinguished -researches on remembering suggest the 
contrary ? 
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The belief, which Sir Frederic seems to approve, 
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and poets like Proast and Keats, as well as from 


that thinking is “tied up with the ‘solution of ®men of science and mathematicians like Helmholtz, 


. problems” may be seriously questioned. It does not 
appear to’ be necessary for Sir Frederic’s proposals 
‘and it is a pity that he has not criticized it. The 
cliché—so often met in the Agnerican text= books— 
that “thinking is problem-solving” overlooks the 
fundamental portion of our thinking which has to do 
with the detection or identification of problems. The 
very word ‘problem’ is hard to pin down to any 
useful meaning, and in much of our thinking we are 

-groping to find out- what needs- to be done rather 
than how it needs to be done. 

‘Whenever we considér experiments in psychology, 
we should see them in perspective and recognize that 
there are other methods just as important. Without 
in any way diminishing the value of Sir Frederic’s 
suggestions about thought and “skill, we have to 
- bear in mind that most. illuminating insights into 
thinking have come from men gifted with an intuitive 
understanding of their own mental life, from novelists 


Poincaré, Graham Wallas and Hadamard. Above 
all, we are indebted to Freud for a far-reaching 
conception of thought which is at once biological 
in character and based-on profound clinical observa- 
tion. The scope of the psychology of thought must 
cover the developmental sequence of mental growth, 
pathological thoughs, as well as comparative studies 
in different cultures. -In these spheres, it is vital 
to supplement experiment with other methods of 
inquiry. Sir Frederic’s proposed experiments -are 
drawn from his interest in skill. A full programme 
of experimental inquiry into ‘thinkmg must bè 
founded upon a deep understanding of the charac- 
teristic features of thought during the period of 
development, of non-conscious thought structures, of 
the psychopathologe of thought and of social and ` 
cultural influences cn thinking. JOHN COHEN 


1 Humphrey “Thinkirg: An Introduction to its Experimental 
Pavan? (Methuer. London, 1952). 
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A NEW ÆTHER-DRIFT EXPERIMENT ooo 
By Dr. L. ESSEN 


- Electricity. Division, National Physical Laboratory, Teddington, Middlesex — 
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HE special theory of relativity is so well estab- 

lished by indirect evidence that the significance 
of the original ether-drift experiments has decreased, 
and the experimental discrepancies in the results 
obtained have caused few misgivings. Such dis- 
. crepancies should, however, be examined if further 
developments in experimental technique enable 
new and possibly more precise methods to be 
employed. 

The possibility of performing an experiment 
similar to that of Michelson and Morley but using 
short radio waves in place of light waves has been 
discussed in several letters in Nature!-‘, and the 
experiment outlined in one of these? has now been 
completed at th& National Physical Laboratory. 

A. cylindrical cavity resonator of length 16-866 cm. 
and diameter 8-075 cm. was used to control the 
frequency of an oscillator at approximately 9,200 
Me./s. The resonator was mounted with its axis 
horizontal and was rotated contmuously in & hori- 
zontal plane at a rate of about one turn per minute, 


the frequency of the oscillator being measured by . 


comparison “with a quartz standard at intervals of 
45° during the rotation. l 
The theory of the method may be described in the 
following way in order to bring out the points of 
similarity to the optical method. The cavity resonates 
-when its-length is a whole number of half - wave- 
lengths and the resonant frequency is given by : 


v age ee 
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where v is ‘the phase velocity, A the wave-length, l 
the length of the’ resonator and n the number of 
half - wave-lengths. In this condition the time taken 
for the phase of the wave to travel to and fro between 
_the end faces of the resonator is 1/f. If now because 
“of the earth’s orbital motion a relative*velocity q be 
postulated between the resonator walls and the 
mediug of propagation within it, then ju8t as in the 
optical case, TS time becomes : 


when the axis of the resonator is in line with the 
orbital motion, and : 


_ 2t P) ~ 
n=> (1445 


when it is at right angles to it. The resonant fre- 
quency and therefore the frequency of the controlled . 
oscillator should thus vary by a fractional amount of 
q*/2v? on rotation, taere being two minima and two 
maxims for a compEte rotation of 360°. - - 

In the. optical experiment, interference fringes are 
formed between two beams of light which. have’ 
followed paths at rght angles to each other. On 
rotation of the inserferometer through 90°, the. 
positions of the psths are interchanged and the ~ 
difference in transit time is reversed, giving a frac- 
tional change of g?/e? which is observed as a fringe 
displacement. Another difference from the present 
experiment is that whereas the phase velocity of the 
light waves is very nearly equal to the free space 
value c, it is greater than c for the radio waves gnd 
depends on the diamater of the cylinder in which the 
waves are travelling. - The calculated frequency- 
change is according-y only 3 parts in 10° for the 
resonator and frequency employed if the earth’s 
orbital velocity is zaken as 30 km./s., while the 
corresponding fractional time-change in the optical 
method is 1 part in 10°. 

The results obtained are summarized in Table 1, 
which gives the average of each set of observations 
reduced to a convenient form by a correction or 
linear drift and the subtraction ofa conssanj. term. 
- In the last column is given the amplitude of the 
second harmonic periodic term as deternfined by 
harmonic analysis. , Theefigures in the last line are 
obtajned by averagng the observations for every 
rotation and not by averaging the mean figures given 
above. The averaging is permissible becggse the 
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VARIATION OF FREQUENCY WITH ROTATION OF THE CAVITY RESONATOR 


Date of measurement, December 3-16, 1954. Unit, 1 c./s. (1-09 parts in 10**) 


No. of 
rotations 
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Total 118 





Deviation of resonator frequency from the reference value at orientation 
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Table 2. VARIATION OF FREQUSNOY WITA ROTATION OF THE Cavity RESONATOR, INDIVIDUAL OBSERVATIONS 
Unit, 1 c./s. (1 09 parts in 10°) 







No. of rotation 
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0° 90° 180° 270° 315° 
1 — 190 10 5 17° 18:0 6:5 0 -— 25 5 
2 55 28 6 il. 49 — 99 — 238 —~ 11-2. 
3 5-0 10°5 6 ~~ 30 — 75 —120 - 6-5 
4 —190 — 6'7 13: 18°0 8'3 4°5 ~ 27-2 
5 50 50 — § — 150 0 50 10 0 
6 5'5 4-5 3: -~ 1-5 9-5 — 55 3-5 
7 — 80 O-1 8: —- G- G4 — 4:38 wm 12 
8 — 1:0 — 3-5 . - 60 — $5 — 1'0 wm BAH 
\ 9 — i100 — 10:0 . 10 0 15:0 5-0 0 
10 — 60 — 8-1 76 4:4 1-3 ~ 1'8 
11 — 10 7-1 LL «t — Qå — 12-3 om 14 2 
12 — 50 5-6 17-1 — 68 — 20-2 ~ [5°68 
18 180 — 0:1 . . 0:5 — 746 — 10°8 1-1 
14 20 8-9 ` ` — 15:5 — 286 — 11°8 12 0 
Average — 18 37 . ° 29 — $0 — §2 — 57 | 


observations were all made at about the same time 
of day. It will be noticed that there is a much larger 
periodic variation,’ having one maximum and one 
minimum per rotation. This was found to be due to 
a tilt of the turntable and was difficult to remove 
for reasons explamed later. It was least in the last 
set of measurements, and the individual observations 
for this set (again corrected for linear drift) are given 
in Table 2 to illustrate the precision of measurement 
achieved. 

The experiment was performed with existing 
apparatus and was.completed within a few weeks of 
its assembly. Some.of the practical difficulties that 
were met could probably have been overcome by 
the construction of special equipment, but others 
were of a more fundamental nature. 

_ The cavity resonator was made of invar to secure 
the low temperature coefficient required in its 
original application’, and preliminary tests were 
therefore made to determine the effect of magneto- 
striction on the oscillator frequency. The changes of 
frequency observed on applying magnetic field- 
strengths between 1 and 10 gauss suggested that the 
earth’s field would produce a periodic change with 
rotation of about + 2 x 10-14, and this could account 
for the second harmonic term in the results given in 
Tables 1 and 2. 

The turntable, which was adapted from the base 
of a fatigue testing machine by Messrs. H. L. .Cox 
and N. B. Owen, carried the whole apparatus, 
including the resonator, the oscillator control circuits 

nd .the frequency standard, weighing altogether 
approximately 5 cwt. It was*nounted on rollers and 
driven $hreugh a duction gear by an electric motor ; 
an@ a certain gmount of gear vibration and non- 
uniform “acceleration was detected. The effect of the 
vibration was reduced by mounting the oscillator on 
sponge rubber, but this accentuated the effect dye to 
a tilt of the turntable to which reference has already 
been naie. 


The principal practical difficulty was, however, the 
adjustment of the oscillator to have the necessary 
small band-width and stability. Under the conditions 
accepted for observations, the band-width was such 
that a single comparison of frequencies ın terms of 
the standard could be made with a precision of 
4+ 1 pars in 10°; but when the apparatus was 
rotating, this condition was not mamtained for very 
long. If the stability of the oscillator could be 
increased, ıt might be worth while repeating the 
experiment with an unproved turntable and with the 
magnetostriction effect eliminated by screening or by 
using a cavity resonator of different, material. 

It may be of interest- to recall the most recent 
optical results. In the,precise determination made by 
Joos®, the interference fringes were measured by & 
microphotometer and it was concluded that there 
was a null result to + 0-001 frmge or 0-3 per cent of” 
the expected displacement. Miler’, however, who 
carried out the most extended measurements, was 
critical of this result and afterwards published a 
paper in which he persisted in his view that there is 
a, definite effect of about 8 per cent of that anticipated. 
The present experiment suggests that Miller’s con- 
clusions cannot be accepted; the effect, if any, is 
shown to be not more than one-tenth of that reported 
by him, which must probably be ascribed to some 
systematic error®. 

The work described above has been carried out 
as part of the research programme of the National 
Physical Laboratory, and this paper 1s published by 
permission of the Director of the Laboratory. __. 

3 Littman Furth, H., Nature, 173, 80 (1954). ` te 

2 Essen, L., Nature, 173, 734 (1954). tis 4 
3 Littman Furth, H., Naturé, 174, 505 (1954). Ligeti 
«Crombie, D. D., Nature, 175, 360 (1955). 

5 Essen, L., Proc.®Inst. Elect. Eng., 100, Pt. ILI, 19 (1953). 
s Joos, G., Ann. der Phys., 7, 885 (1930). : 
? Miller, D. C.@Rev. Mod. Phys., 5, 203 (1938). 


8 Shankland, R. S., McCuskey, S. W., Leone, F. C., and K@erti,’G., 
Rev. Mod. Phys. (in the press). 
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OBITUARIES 
‘The Rev. Pierre Teilhard de Chardin, S.]. 


FATHER TEILHARD DE CHARDIN, whose death 
occurred on April 10 at the age of seventy-four, was 
noted for his substantial contributions to mammalian 
paleontology (with particular reference to Paleocene 
and Eocene genera) and for his geological and 
archeological studies in the Far- East. His scientific 

_career may be said to have started in 1903 in Jersey, 
where he was studying philosophy, for while there 
he published a few notes on the mineralogy of the 
island which appeared in a local journal. Then, after 
a period of two years at the Collége de la Sainte 
Famille in Cairo as lecturer in physics and chemistry, 
he was sent to a Jesuit College at Hastings to pursue 

_ theological studies. It was while there that he 
assisted in the excavations at Piltdown and later 
found the canine tooth which was presumed to belong 
to “Piltdown man’ (though he himself took no part 
in the study of these alleged fossil specimens). 

From 1914 onwards, de Chardin published a series 
of excellent monographs in the Annales de Paléonto- 
logie on fossil mammals from Tertiary deposits in 
France and Belgium. , These ‘dealt mainly with the 
Carnivora, and Primates, and among the latter he 
described one of the earliest known anaptomorphids, 
which in some of its characteristics proved to be 
(apart from tupaioids) the most generalized and! most 
primitive of all known Primates. He supposed this 
early Primate to be congeneric with the American 
type Omomys; but Simpson showed later (1940) that 
it was a distinct form and, in honour of its discoverer, 
renamed it Teilhardina. 

-~ In 1922, Teilhard de Chardin was elected president 
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of the Geological Society of France, and in 1923 he. 


went to the Far East, where for a number of years 
he took part in geological expeditions organized by 


American universities and the American Museum of. 


Natural History. His work in China was particularly 
noteworthy for the detailed records which he made 
of the sequence of Tertiary deposits in that part of 
the world. As aeresult of these observations, he was 
able to establish important stratigraphical cor- 
relations between the different regions of China, and 
between these regions and India and Burma. He 
also extended his studies of fossil mammals to 
meclude the Pliocene Camelidae, Giraffidae and 
Cervidae of South-east Shansi, Pliocene and Pleisto- 
cene rodents from North China, and a collection of 
Miocene cerwids from Shantung. From the sites 
at Choukoutien where remams of Pithecanthropus 
(= Stnanthropus) had been found, he described a 
number of the associated mammals, and then turned 
his attention more particularly to a stratigraphic 
examination of the cave deposits and a study of the 
lithic industry found in relation to the human remains. 
The stratigraphy of the deposits posed a difficult 
problem because of the complicated fissuration of 
the limestone formations; but Teilhard de Chardin 
adduced a considerable amount of evidence to show 
that the fossilifergus strata were older than the 
loessic formation of China but younger than the 
uppermost Pliocene beds of Nihowan. . 

Teilbard de Chardin’s paleontological publications 
are all characterized by a clarity of style combined 
with conciseness of description. He also had a 
facility for designing illustrations whichewere par- 
ticularl¥ effective in their simplicity, in the sense that 
they immediately focused the attention of the reader 
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which he described. Almost up to the time of his 
death, he continued to maintain a very active interest 
W. E. Le Gros CLARK 


Dr. Julius Podolanski vw 


Dr. JuLIus PoDOLANSKI, senior lecturer in 
theoretical physics in the University of Manchester, 
died suddenly on April 12. He was born in Poland 
in 1905 and his family moved to Germany while he 
wag an infant. He read physics and mathematics dt 
Leipzig and Jena, obtaining the degree of Dr.Phil. of 
the latter University. Because of the Nazi attitude 
towards Jews, he was unemployed for a long time in 
the ’thirties, but eventually found work as a reader 
with the publishing firm Akademische Verlags- 
gesellschaft. One of his tasks was to read a proof of 
‘Prof. H. A. Kramers’s book op quantum mechanics. 
He did not confine himself to purely technical cor- 
rections but detectsd some actual mistakes in the 
treatment of the subject. Kramers was so struck by . 
this criticism that hə inquired about such an unusual 
corrector. The resuit was that Kramers arranged for 
Podolanski to join him in Leyden in order to assist in 
the research work o? his Department. 

Podolanski went so Leyden in 1939; but after the 
German, invasion of Holland he was forced to leave 
the coastal area and went to Utrecht, where he lived 
on a small stipend. He was officially forbidden to go 
to the University because of his race; but seminars 
were held at my howe in order that Podolanski could 
attend. As the Wa- went on even this difficult way 
of life became impossible and he was driven into 
hiding. For a tims he carried forged papers and 
lived alone in an isolated windmill. After the 
liberation he became my assistant at the University 
of Utrecht and rejoined me in Manchester in 1948. 
Shortly before coming to England, he married a Dutch 
student, Marietje van Rossem, who had courageously 
helped. him while he-was in hiding., 

Podolanski’s scientific activity was -originally 
centred on the more abstract aspects of the theory 
of fields. He had a thorough and profound knowledge 
of the general theory of relativity and of the geo- 
metrical disciplines connected with it. However, bis 
interests covered the whole range of physics, and he 
always found time and energy to discuss the most 
varied problems with research students and colleagues 
at the different places where he worked. A great 
reserve and somewhat exaggerated propensity to 
self-criticism prevected him from publishing the 
results of his investiations, and apart from the few 
papers which he was persuaded to publish, the only 
testimonials to his unceasing activity are the many 
acknowledgments of his help and mspiration that 
appear in the papere of other authors. His work on 
unified field theory in six dimensions published by 
the Royal Society is one of the most original con- 
tributions to this samewhat abstract subject. *It is 
typical of his versatility that another of his significant 
contributions is the elaboration of a met 
the analysis of clouc-chamber phojpgraphg of heavy 
mesons. ° a 

.Podolanski was cutstanding as. & teacher; his 
devotion to his students was upexampled. In fact, he 
was incapable ef r&using any request for help or 
guidénce even when this help was given at. the ex- 
pense of his own imvestigations. His intgrest in 
people showed itself most strikingly by the way 
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in which he gave any casual group of research e ready to offer; they left as lasting friends. Every- 


- workers a sense of belonging to a lively and 
friendly community. Passing visitors enjoyed the 
hospitality which he and his wife were always 


one who in any way came into contact with . 
him will ever remember his colourful and lovable 
personality. L. ROSENFELD 


NEWS and VIEWS 


Foreign Members of the Royal Society 


Tue following have been elected foreign members 
‘of the Royal Society : 

George Washington Corner (Baltimore), distin- 
guished. for his work on the endocrine control of 
gestation and especially on the function of the corpus 
luteum in mammals ; 

Werner Heisenberg (Gottingen), -distinguished: for 
his basic contributions to quantum theory ; 

Lise Meitner (Stockholm), distinguished for her 
fundamental discoveries in radioactivity and nuclear 
physics ; 

Otto Renner (Munich), :distinguished for his 
researches in plant physiology ai and nuclear and cyto- 
plasmic genetics. 


Rumford Premium of the American Academy of 
Arts and Sciences 


Tua Rumford Medal and Premium for 1956 of the 
American Academy of Arts and Sciences has been 
awarded to Prof. James Franck, professor of physical 
chemistry in the University of Chicago. The award 
was established in 1796 by Benjamin Thompson, 
Count Rumford, to be given to “the author of the 
most important discovery or useful improvement on 
heat or on light’’, and was first given in 1839. Prof. 
Franck was formerly professor of physics and director 
of the Physical Institute in Gottmgen, Germany. 
In 1925 he shared the Nobel Prize in Physics with 
Gustav Hertz. He left Germany in 1933 and began 
a new scientific career in the field of photosynthesis, 


first at Johns Hopkins University and later at the, 


University of Chicago. Since Rumford stipulated 
that the Premium be granted for discoveries made 
and published upon the American continent, it has 
been specifically awarded to Prof. Franck for his 
important contributions to photosynthesis, both 
theoretical and experimental. 


Royal Aeronautical Society : Awards 


Honorary fellowship of the Royal Aeronautical 
Society has been conferred on Dr. Igor I. Sikorsky 
and on Mr. H. Grinsted. The following awards have 
been made by the Society: R. P. Alston Memorial 
Prize, G. A. V. Tyson, for contributions on flight 
testing of marine aircraft; Hdward Busk Memorial 
Prize, J. C. Wimpenny, for a paper on the stability 
and control in aircraft design ; Herbert Akroyd Stuart 
Memorial Prize, E. E. Chatterton, for a paper on 
compound diesel engines for aircraft ; Usborne Memor- 
tal Phize, L. E. Crabtree, for a paper on the com- 
pressible laminar boundary layer on a yawed infinite 

p> Orville Wright Prize, R. B. Spalding and B. S. 
Tall, for jheir paper on flame stabilization in bigh- 
velocity gas streams and the effect of heat losses at 
low pressures ; œY. E. Hodgson Prize, jointly to Major 
G. P. Bulman, for the first Barnwell Memorial 
Lecture, and J. Smith, for the fir8t Mitchell Memorial 
Lecture ; Branch Prize, E. Chambers, for a pap&r on 
meteo gical services for the Comet; Royal Aero- 
nautical Society Navigation Prize, J. EF. W. Mercer, 
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for a paper on a quantitative study of instrument 
approach. Two awards will be made from the _ 
Society’s R.38 Memorial Fund: to Lord Ventry, to 
assist him in the carrying out of expesiments and to 
help in the development of the airship Bournemouth ; 
and to W. N. Alcock, to assist him in his further 
investigations ın connexion with airships. 


. Honorary Associates of the City of Birmingham | 


$ 


College of Technology 


AT a ceremony on April 30, celebrating the ` 
diamond jubilee of the City of Birmingham College 
of Technology, honorary associateship ofthe College 
was conferred on the following: Dr. James C. Duff, 
formerly head of the Department of Chemistry of 
the College; Sir Leonard Lord, chairman of the 
British Motor Corporation; Sir Frederick Handley 
Page, chairman of Handley Page, Ltd.; Mr. A. B. 
Warmg, chairman and managing director of Joseph 
Lucas, Ltd.; Lieut.-General Sir Ronald Weeks, 
chairman of Vickers, Lid.; and Mr. T. Williamson, 
general secretary of the National Union of General 
and Municipal Workers. 


l 


‘Bohuslav Brauner (1855-1935) 


BOHUSLAV BRAUNER, who was born in Prague one 
hundred years ago on May 8, 1855, was descended 
on his mother’s side from a family eminent in 
chemistry and in pharmacy. Accustomed from an 
early age to speaking Enghsh, French, German and 
Russian at home, he became a remarkable linguist. 
He was educated at the local university and technical 
school and, after workmg with R. W. Bunsen at 
Heidelberg, he studied under Sir Henry Roscoe at 
Manchester, being particularly interested in the rare 
elements. In 1881 he was elected to a Berkeley 
fellowship at Owens College, Manchester, and began 
to correspond with D. I. Mendeléeff, whose periodic - 
system of grouping the elements aroused his admira- 
tion; the two became lifelong friends. Brauner 
succeeded in preparing a double fluoride of tetra- 
valent cerium and potassium, which on gentle heating 
gave off free fluorine—the first time this had been 
obtained by purely chemical means. He was appointed 
lecturer in chemistry at the Charles University m 
Prague in 1883, assistant professor in 1890 and full 
protessor ın 1897. He was a voluminous writer, and 
contributed the section on the rare earths for Men- 
deléoff’s “Principles of Chemistry” and a critical 
discussion on atomic weights to Abegg’s ‘Handbuch 
der ‘Anorganischen Chemie”. The new base, 
O = 16-000, long advocated by him, was generally 
adopted at the Paris Congress in 1900. Brauner was 
a man of giant frame, commanding voice and sar- 
castic wit; his interest in various sciences included 
a special one in astronomy. An honorary D.Se. of 
the University of Manchester and an honorary Fellow 
of the Chemical Society (London), he retired in 1925 
after completing forty-three years of teaching, and 
died of pneumonia on February 15, 1935,®1in his 
eightieth year. 
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B.B.C. Services on Very High Frequencies 


. or some time past it has been the policy of 
the British Broadcasting Corporation to inaugurate 
sound broadcasting services in Britain in the very- 
high-frequency band of 88-95 Mc./s. (see Nature, 
173, 248; 1954). In its sec®nd report the Tele- 
vision. Advisory Committee (1952) recommended the 
adoption of frequency modulation for such very- 
high-frequency broadcasting and stated that the 
B.B.C. was ready to start the construction of the 
necessary, stations for the Home Service. In July 
“last year the Postmaster-General announced that 
the B.B.C. coyld proceed with the first stage of its 
plan, and he approved the installation of the first 
nine stations, which, it is estumated, will eventually 
provide a three-programme sound broadcasting 
service to about 75 per cent of the population in 
„Britain. The purpose of very-high-frequency trans- 
“missions is to remforce the existing medium-wave 
and long-wave services, reception of which is be- 
coming difficult for many listeners because of the 
increasing interference from foreign stations and 
from electrical appliances of various kinds. 

- The first of the new transmitting stations, using 
frequency modulation, was brought into service at 
Wrotham, Kent, some twenty-three miles south-east 
of London, on May 2. The three programmes are on 
the following frequencies: the Light Programme, 
89-1 Me./s.; Third Programme, 91-3 Mce./s.; and 
the Home Service, 93-5 Mc./s. The effective radiated 
power is 120 kW. in each-.case, and the transmissions 
are horizontally polarized. The station will serve 
the London area and the south-east of England 
within a range of about fifty miles. The B.B.C. built 
Wrotham in 1950 as an experimental station with 
-two transmitters to enable the problems of high- 
power very-high-frequency transmissions and their 
reception to be studied. The third transmitter, 
which has more recently been built, carries the Home 
Service and differs from the two already installed in 
that it is built as two separate units for operation in 
parallel, with each unit capable of maintaining the 
service at reduced power in the event of a fault on 
the other. For the first few weeks, only one of these 
transmitter units will be in operation, and the Home 
Service transmissions will not be at full power; the 
effect of this is not likely to be noticeable except at 
extreme range. 


William Ramsay Centenary Appeal 

In 1952, a hundred years after the birth of Sir 
Wiliam oor wet an appeal for £100,000 was launched 
with the following two objects: to construct addi- 
tional laboratory accommodation in Ramsay’s old 
Department of Chemistry at University College, 
London; and to make an addition to the general 
capital fund of the existing Ramsay Memorial 
Fellowship Trust in order to restore the number of 
British Ramsay Fellows to the original figure from 
which it had fallen owing to the decrease in the value 
of money. The appeal has been successful, and the 


Trustees have now issued a report (pp. 23; from 
University College, London, 1955). The report gives- 
a list, with amoutts, of all the subscribers: ‘““The 


Centenary Appeal was directed chiefly to industry 
and industry has responded nobly”. The division of 
the money is as follows: to University College, 
£75,000; to the Ramsay Memorial Fellowship Trust, 
£19,500; to the Glasgow Fellowship (for which a 
separate subsidiary appeal was made), £4,200. The 
new building for the Chemistry Department of 
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e University College was completed in August last 
* year, and it enables the Department to take on about 
forty more honours students and about twenty-five 
more research worxers. Whereas the Fellowship 
Trust has in recent years only been able to support 
one Fellow at a time, the increase in its funds will 
allow it to support two or, on occasion, three Fellows 
at a time. The report of the Trustees gives a brief 
résumé of the histozy of the Trust since it was first 
raised in 1916 after Ramsay’s death, and lists the 
names of the 152 Ramsay Fellows to date, with 
brief notes on their careers. 


Libraries in Colleges of Further Education ih 
Britain 


A REPORT on “Librariés in Colleges of Further 
Education”, prepared as Publication No. 20 by the 
Regional’ Advisory Committee for Librarianship of 
the London and Home Counties Regional Advisory 
Council for Higher Technological Education (pp. 
12; 1954; I1s.), details recommended standards of 
accommodation, books and equipment for such 
libraries. It is contemplated that the libraries con- 
cerned should not snly provide books and accom- 
modation for both siaff and students but should also 
encourage the use of printed matter among students 
and act as a clearmg-house for both external and 
internal information. Not less than three rooms 
should be provided: a reading room and library of 
at least 2,700 sq. ft., and smaller rooms for a work- 
room and storage, respectively. The position of the 
library is also important: it should be quiet but 
central. 
ment, which should follow standard patterns as far 
as possible. Souncl-absorbing material is recom- 
mended for floor-covering, and liberal provision made 
for technical equizment, including ‘a microfilm 
reader. Adequate lghting should be maintained at 
shelf- and table-level, and provision for hanging up 
the outdoor clothes of readers is essential. Generally, 
a minimum initial stock of ten thousand items is 
essential for an irstitutional library to function 
efficiently, but the value of any library administered 
by a qualified librarian is enhanced enormously by 
the provision of bibliographical aids. The capital 
cost of such a stock at 1954 prices would be not less 
than £10,000, and the stock would require replace- 
ment over each decade so that £1,000 a year must 
be allowed for this purpose, apart from improvements 
and current purchasas, estimated at £500 a year or 
more. Work at advanced- and university-levels 
demands greater provision, particularly for periodicals, 
which represent an -nereasing charge. Binding and 
provision of photogrephic copies of articles not avail- 
able in the library are further charges to be allowed 
for in the budget, and it is recommended that the 
librarian should attend meetings of boards of studies 
and teachers’ conferences and be kept informed of 
any projected develcpments in the curriculum. 


Zz 


British Information Services Overseas ' 
In opening an adjournment debate m the House 


Professional advice is essential on equip- , 


of Commons on Bzitish Information Servwigsimaldliss 


April 19, Dr. Horace Kig, who has recently returned 
from a lecture tour, on behalf of te Foretyr Office, 
in the United States, Canada and deoland, paid a 
warm tribute to the work already being done. More 
British people re meeded abroad if Britam is to 
make her full ‘contribution to world peace. Par- 


ticularly he urged the extension of the work of 


British Information Services in Canada, and®e fully 


798. 


endorsed the findings of the Drogheda Committee | 
that the Overseas Information Services play an ° 
important and essentia] part in support of British 
foreign, Commonwealth and Colonial policies; and 
that the work should be done well, continuously and 
on an adequate scale. His experience showed that the 
work being done in the New World met the criteria 
of quality, continuity and rehability which the 
Drogheda Committee laid down as essential if 
Information Services are to exert influence. Dr. 
King’s remarks on the untoward effect of the press 
campaign which resulted from the report of the 
Select Committee on Estimates on the Foreign 
Service was endorsed by other speakers m the debate, 
and his whole speech was welcomed by Lord John 
Hope, Joint Under-Secretary of State for Foreign 
Affairs, who replied for the Government. Lord John 
Hope said that the Government 1s fully conscious of 
the good work being done in the embassies and is 
doing all that ıt can to encourage the exchange of 
teachers and students. He believes that the main- 
tenance of friendly relations between the English- 
speaking peoples of the world is the most important 
single factor in the maintenance of peace. 


Biophysical and Biéchemical Cytology 


Tus first number of a new journal, Biophysical and 
Biochemical Cytology, appeared in January, edited by 


Richard S. Bear, H, Stanley Bennett, Albect L., 


Lehninger, George E. Palade, Keith R. Porter, 
Francis O. Schmitt, Franz Schrader and Arnold M. 
Seligman, and published by the Rockefeller Institute 
for Medical Research, Baltimore, Md. (published 
bimonthly, single issues 1.50 dollars, annual sub- 
scription 7.50 dollars). From the composition of the 
editorial board it appears probable that the new 
journal is intended primarily for the publication of 
researches carried out in the United States, The 
intention is “to provide a common medium for the 
publication of morphological, biophysical and bio- 
chemical mvestigations on cells, their components 
and their products. It will give special attention 
to reports on cellular organization at the colloidal 
and molecular levels and to studies integrating 
cytological information derived from various technical 
approaches’. The provision of a new journal for 
publishing work on morphological studies and bio- 
physical studies of:cells, with particular emphasis on 
electron microscopy, will be a valuable service. It 
is to be hoped, however, that the more biochemical 
and cytochemical investigations will not be published 
in this journal, but in the journals which have 
hitherto made provision for work that is primarily 
cytochemical or biochemical in nature. The large 
number of journals that exist already gives rise to 
some difficulty in keeping in touch with some fields 
‘of research, and the primary purpose of journals for 
the publication of original research should be to bring 
PE material which has a common technical 
ASIS. 


Greehwich Observations during 1953-54 


yolumes, for 1953 and 1954 respectively, of 
the “‘Observations in Astrdhomy, Magnetism and 
Moteqelozy mad€ at the Royal Observatory, Green- 
wich? have ragently been published (pp. 4054+12 
plates, 50s. net, 1953; pp. 270+7 plates, 70s. net, 
1954. London: H.M.$0. )e Corgespgnding issues for 
1940, 1941, 1942, 1943 and 1944 have not yetebeen 
published, but those for 1940 and 1941 are expected 
from tht printers very soon. The two volumes under 


ie 
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consideration follow the usual plan: section A, 
meridian astronomy, includes work on the transit 
circle, time service and variation of latitude. Section ~ 
B, equatorial observations, does not appear in the 
1954 issue because no equatorial observations were ~ 
made in that year. e Section C, photoheliographic 
observations taken at Greenwich, the Cape and 
Kodaikanal, includes the daily measures of positions 
and areas of sunspots and facule, general catalogue 
of groups of sunspots, divided into fecurrent groups 
and non-recurrent groups, total areas of sunspots and 
facule for each day, mean areas of sunspots and- 
facule for each rotation and for the year, mean 
heliographic latitude of spots for each rotation and 
for the year, and observations of solar flocculi made 
with the spectrohelioscope. Section D, magnetic 
and meteordlogical observations, is followed by the 
report of the Astronomer Royal to the Board are 
Visitors for each year. 


Mydriatic Alkaloids in Excised Root Cultures 


T. M. STIENSTRA has pointed out that the literature 
contains few references to the formation of alkaloids 
in aseptic root cultures, and that the media used have 


not been entirely synthetic in composition. She now 


reports the formation of mydriatic alkaloids in 
excised root cultures of Datura stramonium grown 
in a completely synthetic medium (Proc. Koninkl. 
Nederlandse Akad. Wetens., 57, No. 5, Ser. C, 584; 
1954). Procedures for obtaining rapidly growing sterile 
root cultures from seedlings, the composition of the 
synthetic medium, and methods for extracting and 
identifying the alkaloids are described. Hyoscyamine 
appears to be the substance mainly present in the 
roots. The author reports that, in roots cultured for 
seventy-seven days, twenty-four times the amount of. 
the alkaloid initially present was synthesized. In an 
addendum it is noted that the formation of alkaloids 
in excised root cultures of Datura and Hyoscyamus 
had already been described by O. F. Uffelie (Pharm. 
Tidscr. v. België, 28, 65; 1951). . 


Joint Metallurgical Societies Meeting in Europe 


Tue leading metallurgical societies of Belgium, 
France, Germany, Great Britain and Sweden, together 
with representatives of the American Institute of 
Mining and Metallurgical Engineers and the American 
Society of Metals, will be meeting in Europe during. 
June 1-18 to discuss technical and scientific develop- 
ments in metallurgy and to see something of the 
various and diverse metallurgical -industries in 
The proceedings will cover the following 
topics: iron-making (including coke and ore pre- 
paration); steel-making; mechanical working and 
heat treatment, both ferrous and non-ferrous (in- 
cluding hot and cold rolling, forging, wire-drawing 
and continuous casting, but not the foundry 
industry); refining and fabrication of non-ferrous 
metals; heat treatment; surface treatment (in- 
cluding finishing and coating); metallurgical educa- 
tion and training m industry ;’ and research. The 
meetings will commence in Great Britain during 
June 1-7, when the Iron and Steel Institute and the 
Institute of Metals will be the jomht hosts. The dis- 
cussions will be held in London at Church House, 
Westminster, and visits will be made to a number of: 
places of technical interest in or near London.” In, 


: addition, fivé special tours, each lasting several days, 


_have been arranged for a limited number of members 


to sea one of the following metallurgical areas in 
Britain: South Wales, Birmingham, Sheffield and 
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Scunthorpe, Durham and Yorkshire, and Scotland. e 


After the sessions ın Great Britain, meetings will be 
held on the Continent of Europe as follows: June 
9-12, Dusseldorf; June 13, Liège; and June 14-18, 
France (Paris and tours of northern, eastern, central 
and south-eastern France). Pollowing these, tours 
are being arranged to other European countries, 
including Austria, Italy, Spain and Switzerland. 
Further information can be obtained from the 
Secretaries of the Iron and Steel Institute or the 
Institute of Metals, both of which organizations are 
at 4 Grosvenor Gardens, London, 8.W.1. 


Royal Institution: Officers 


Tue following have been elected officers of the 
Royal Institution: President, Lord Brabazon of 
Tara; Tréasurer, Dr. L. H. Lampitt; Secretary, Mr. 
S. Robson; Managers, Mr. L. V. Chilton, Dr. A. 
Clow, Mr. E. R. Davies, Sir Alfred Egerton, Prof. 
A. V. Hill, Mr. L. B. W. Jolley, Dr. L. A. Jordan, 
Dr. A. R. Kagan, Dr. H. Lowery, Dr. A. C. G. 
Menzies, Mr. J. A. Oriel, Mr. W. E. Schall, Dr. J. H. 
Schulman, Mr. P. H. Schwarzschild and Dr. S. 
Whitehead; Vésitors, Mr. W. W. Abson, Lieut.- 
Colonel S. J. M. Auld, Mr. W. Burrells, Major W. H. 
Cadman, Mr. A. D. R. Caroe, Mr. R. C. Chirnside, 
Dr. F. H. Cotton, Mr. W. A. Dickie, Prof. James 
Greig, Prof. Kathleen Lonsdale, Dr. R. Scott Russell, 
Mr. W. R. Stevens, Dr. Norman Stuart, Dr. D. T. A. 
Townend and Prof. H. E. Watson. l 7 


Colonial Service : Recent Appointments 


Tue following appointments have recently been 
made in the Colonial Service: R. G. Heath (deputy 
director, to be director of agriculture, Federation of 
Malaya) ;. D. H. Laycock (agricultural officer, Nyasa- 
land), tea research officer, Nyasaland; J. D. Kelsall 
(fisheries officer, East Africa High Commission), chief 
fisheries officer, East Africa High Commission ; J. W. 
Pallister (senior geologist, Uganda), assistant director 
of geological surveys, Uganda; R. C. Anslow, senior 
agricultural officer (grassland and fodder), Mauritius ; 
W. -M. Barker, agricultural officer, Nyasaland ; 
J. §. Boston, P@ssistant surveyor of antiquities, 
Nigeria; C. G. Merton, assistant conservator of 
forests, Sarawak ; A. H. Tothill, assistant conservator 
of forests, Uganda; J. R. Currie, pathologist, Sierra 
Leone; T. A. Rohan, senior specialist (organic 
chemist), West African Cocoa Research Institute, 
Gold Coast; T. M. Hurley, veterinary officer, 


Northern Region, Nigeria; D. G. Nelson, veterinary ` 


officer, Gold Loast. 


Announcements 


Ws regret, to announce the death of Dr. E. Morland, 

editor during 1987—44 of the Lancet, on April 26, 
aged eighty. 
- Dr. W. Hume-Roruery, lecturer in metallurgical 
chemistry in the University of Oxford, has been 
elected to the George Kelley readership of metallurgy 
in the University as from October 1. 


Dr. Wurram Rem, chairman of the Scottish 
Division of the Natipnal Coal Board, has been elected 
‘egies of the Institution of Mining Engineers for 
he year 1956-57 and will succeed Major Noel 
‘Webster at the sixty-second annual general meeting 
mto be held in London early next year. Ds. Reid, who 
Mis a graduate of the University of Edinburgh, was 
™born in 1906 and has a family connexions with the 
20al-mirfing industry in Scotland covering a period of 
more than a bundred years, his father being the 
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distinguished minirg engineer, Sir Charles Reid. He 
was appointed production member of the National 
Coal Board early this: year. 


Tue Mathematics and Natural Sciences Faculty of 
the ‘Technical University of Dresden has conferred an 
honorary doctorate on Prof. J. Heyrovsky, of Prague, 
for contributions tc electrochemistry by his work on 
polarography. 

Tear National Physical Laboratory, Teddmgton, -is 
holding an open dey on May 20. Admission is by 
ticket only and a Hmited number of invitations for 
the afternoon periol 1.30-5.30 p.m. are available on 
application to the Director. 


Tre laboratories of the British Non-Ferrous Metals 
Research Association, Euston Street, London, N.W.1, 
will be open to members of the Association and others 
during May 24-27 to mark the twenty-fifth anni- 
versary of the establishment of the Association’s 
laboratories in London. 


Tue Feeney chair of metallurgy in the University 
of Birmingham, vaeant since the death in 1953 of 
Prof. D. Hanson, has been renamed the Feeney chair 
of physical metallurgy. Prof. G. V. Raynor, pro- 
fessor of physical metallurgy in the University (see 
Nature, 164, 819; 1949), has been appointed to the 
Feeney chair. 


, Tue Textile Inssitute has awarded a research 
studentship to B. S. su, of the College of Technology, . 
Manchester, where he is at present engaged on 
research on the relaxation of tensile stress in syn- 
thetic fibres under different constant strains and at 
various humidities and temperatures. Mr. Hsu, who 
was born in Shanghai, came to England in 1951 and 
took a full-time degree course in textile technology 
at the Manchester College of Technology, graduating 
with first-class honoars last year. 


Tue Chemical Soc:ety will be holding a symposium 
on the Friedel-Crafts reaction in the Department of 
Chemistry, Universisy of Leeds, on May 18. The 
symposium is being specially arranged on the occasion 
of the visit of Prof. H. O. Brown, of Purdue Univer- 
sity, to Great Britam. Further information can be 
obtained from the General Secretary of the Society 
at Burlington House, Piccadilly, London, W.1. 


Tse Department of Chemistry of the Israel 
Institute of Techno:ogy, Haifa, is holding a sym- | 
posium on the chem-stry of natural products during 
June 28-29. Of the ten scientific workers reading 
papers, three will be from the United States and two 
from Great Britain. Further information can be 
obtained from the professor of chemistry at the 
Institute, Prof. David Ginsburg. 


Mr. D. RipER, 18 Portland Place, London, W.1, 
states that he has been asked by the British Lamp- 
blown. Scientific Glaseware Manufacturers’ Association 
to prepare a history of the. British lampblown 
scientific glassware -ndustry, concentrating in the 
main on the past twd hundred years. The industry 
is, of course, concerned with the manufacture of 
scientific apparatus by, hand, but also covesy™tees» 
production of tubular glass contginors and other 
glassware by machinery. He would be gta to 
receive information about the history of sgientific 
glassware from the ccmpanies within the industry. 

Erratum. 3n the communication “Reactions 
between Quinones and Proteins” in Nature of April 
30, p. 771, absorption maxima, should be in,“my’, 
not “p” as printed. 6 


> 


~ 


"on “The Definition of Number”. 


800° 


NATURE 
MATHEMATICAb ASSOCIATION 


o 
May 7, 1955 vo. 175 


ANNUAL MEETING 


HE annual meeting of the Mathematical 
Association for 1955 was held during April 13- 
16 at University College, Leicester, under the 
presidency of Prof. W. V. D. Hodge, Lowndean 
professor of astronomy and geometry in the Univer- 
sity of Cambridge. On April 14 the presidential 
address, entitled “Changing Views of Geometry”, 
was delivered. Prof. Hodge referred to the late 
nineteenth-century view, expressed by Klein in the 
famous Erlanger Prograrn, that geometry deals with 
properties invariant under a group of transforms- 
tions, and pointed out that this formulation had 
been to some extent misleading and is by now 
certainly inadequate. By the 1920’s, geometry had 
become separated from the main stream of mathe- 
matics and was indeed suffering from a temporary 
exhaustion, though the development of birational 
geometry had shown the need to break the tyranny 
of the Erlanger Program. Prof. Hodge suggested 
that a geometry to-day might be described as the 
study of a space with a structure ;° he analysed the 
meaning to be attached to the words ‘space’ and 
‘structure’, and showed that this description would 
help to re-integrate geometry into the mam fabric of 
mathematics. Whether the geometer works directly 
from axioms or through an algebraic representation 
is, Prof. Hodge thought, largely a matter of taste ; 
but he declared that what is required from young 
people -entering a university with thé intention of 
studying geometry is not any great mgenuity in 
solving tricky problems, but a thorough under- 
standing of what geometry is about, and a sound 
knowledge of the elementary techniques of the subject. 
Mr. A. Prag (Westminster School) spoke to the 
meeting on “Mathematical Literature”, mentioning 
some of the key developments to be found in the 
classical works of the early mathematicians, and 
illustrating these by reference to some of the biblio- 
phile’s treasures to be found in the Association’s own 
Library. This is housed at University College, 


` Leicester, and though chiefly used as & postal lending 


library, it was on show to members during the 
meetings. On April 15, the first item was a paper by 
Prof. R. L. Goodstein (University College, Leicester) 
He showed the 
logical difficulties which arise in attempting to give 
a definition of whole numbers, the Frege—Russell 


-- class theory leading to antinomies while the Peano 


axiomatic method fails to specify a unique set. The 
extension of the number concept to positive and 
negative integers, fractions and complex numbers 
was also critically described. Following this, the 
Association proceeded to a discussion of its recently 
issued report on ““The Teaching of Mathematics in 
Technical Colleges”; those opening the discussion 
were Mr. F. W. Kellaway (North Hertfordshire 
Technical College), Dr. H. Frazer (Gateway School, 


Leicester) and Mr. A. J. L. Avery (Derby Technical 
Coie 


. The details of the xeport were commended ; 
but ers shewved some anxiety about the general 
relations between education in the secondary modern 
school#*and in*the technical colleges, and with the 
alleged excessive wastage, during the course of the 
normal five-year curriculum of* teclnical education. 
The Association was glad to hear that an increasing 
number of technical students find their way. to a 
university degree. 


«~ 


The first item in the afternoon session was a dis- ~ 
cussion of “The Dis&dvantages of a Mathematical 
Education”, led by Mr. W. O. Storer (Department 
of Education, University of Birmingham); _ 
Storer thought that the logical traming supposedly 
given by mathematics might be “arid, and that 
mathematical insistence on accuracy might lead to 
intellectual arrogance. Some members were reluctant 
to accept these inferences. In the nex} paper, ““High- 
Speed Computers and their Application to Lens 
Design”, Mr. W. M. Wreathall (Taylor, Taylor and 
Hobson, Ltd., Leicester) outlined the methods of 
obtaining the optical formule required, and showed 
that the very -laborious calculations needed in 
applying these formule could now be handled” 
readily by modern high-speed computers. After tea, 
Dr.:Paul White (University of Reading) asked “‘What 
is the Matter with Negative Mass ?’. Dr. White 
asserted that the young research student must be 
prepared to question and to analyse fundamental 
assumptions, and illustrated the attitude of mind 
required by suggesting that the consequences of 
supposing that a particle might have negative mass 
could be examined. Some of these consequences are 
surprising, and Dr. White concluded by exhibiting, 
not entirely seriously, plausible reasons for believing 
that the original state of the universe consisted of 
equal quantities of particles of positive and negative 
mass, but that fluctuations of distribution ‘had 
ultimately driven the negative masses to great dis- 
tances. The,final paper, on April 16, “The Applica- 
tions of Statistics to Industry”, by Mr. M. J. Moroney 
{chief statistician, Unilever, Ltd.), assumed that 
members were familiar with the mathematical 
elements of statistics and discussed, with much wit 
and force, the means whereby works managers could 
be made to understand that many of their production 
and distribution problems are amenable to treatment 
by statistical methods which can be explained in 
simple terms. 

The president of the Association for the year 
1955-56 is .Mr. G. L. Parsons, of the Merchant 
Taylors’ School, Sandy Lodge. 


HYDRAULIC CONVEYING OF 
SOLIDS > 


HE tendency of process industries to-day to 

change from batch-wise to continuous operation 
is reflected in a renewed interest m pneumatic and 
hydraulic transport and a wider application of these 
systems to the conveyance of materials of all kinds. 
In both cases, the underlying principle is the appli- 
cation of forces to the solid by a conveying fluid 
traveling through a pipe-line in turbulent flow, so» 
that the solid 1s carried forward in suspension at 
approximately the same velocity as the fluid in the 
case of hydraulic conveying, and at a rather lowe1 
velocity in pneumatic conveying. The mechanism i 
complicated; but the parameters involved can_he 
identified and investigated in comparatively simple 
plant. œ 

Although hydraulic conveying has long b@&en used 

for handling a variety of materials, includmg gravels, 
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mine tailings, china clay and coal, no theoretical 
treatment has been proposed upon which the size of 


Ig 28-xnstallation and the power consumption for a 


specific duty can safely be based. The design 
engineer 1s still forced to rely on such published data 
as are available, relating toea restricted range of 
materials and operating conditions. 

During recent years, however, systematic research 
has been m progress, notably in Britain and in 
France, in an effort towards obtaining a better under- 
standing of the mechanisms involved. The results of 


m..some of*this work were described in three papers 


` 


Cd 


read before the Institution of Chemical Engineers on 
March 15. ° 

The first paper, by D. M. Newitt, J. F. Richardson, 
M. Abbott and R. B. Turtle (Department of Chemical 
Engmeermg of the Imperial College of Science and 
Technology, London), gave a brief summary of pre- 


"vious work and included an account of an experi- 


mental investigation into the behaviour of a wide 
variety of materials conveyed in a pipe of 1 m. 
diameter in a circulating system. Data were given 
for suspensions of graded solids from 0-0008 to 0-15 m. 
m diameter, specific gravities in the range 1-18—4-6, 
and volumetric concentrations up to 33 per cent. 

It was shown that, over the range of velocities 
attainable in the system, five distmct modes of flow 
can occur, varying from fully suspended flow at high 
velocities to flow with-a bed of solid moving at a 
uniform rate in the lower part of the tube, at low 
velocities. When pressure drop is plotted against 
velocity for a given concentration of suspended solid, 
a curve is obtained showing a minimum pressure drop 
at some critical value of velocity not far removed 
from that at which deposition occurs with subsequent 
chokmg. Some interesting observations were also 
made on the flow characteristics of suspensions of 
solids of mixed sizes. It appears that the transport 
of a coarse material may be facilitated by the admix- 
ture of a small proportion of fines, resulting in an 
increase m the overall carrymg capacity of the 
system for a given pressure drop. 

The results obtained with a l-in. pipe can be 
correlated with reasonable accuracy by an equation 
based on simple*theory. It is interesting to note that 
the equations are similar to the empirical relationships 
obtained by Durant, the only important difference 
being in the index of the prpe diameter term. 

The second paper, by R. A. Smith, related to work | 
carried out at the Billingham Division of Imperial 
Chemical Industries, Lid., on the pumping of sus- 
pensions of sand in water through horizontal pipes 
of 2 and 3 M. in diameter. Measurements were made 
with closely sized and with mixed materials, and it 
was found that the pressure drop is always greater 
than that which would be obtained with a true fluid 
of the same density and viscosity as the suspension. 
With the non-uniform materials, the experimental 
results can be correlated with those for particles of 
a single size, by using a mean particle size, giving 
the same surface/volume ratio as for the mixture. 
The selection of a suitable pump, which will handle 
the suspension without serious risk of blocking and, 
at the same tinte, will have a reasonably high 
efficiency, is an important feature in the design of an 
installation. The pump used in the present work was 
of the centrifugal type, and was found to operate at 
an almost constant efficiency for voPumetric con- 
centrations up to 24 per cent. i 
_ In the third paper, by K. E. Spells (fofmerly with 
Imperial Chemical Industries, Ltd., Widnes, and now 
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at the R.A.F. Institute of Aviation Medicine, Farn- 
borough, Hants), the experimental results of a num- 
ber of workers were discussed, and a dimensional ~* 
analysis of the variables of the process was attempted. 
It was shown that, in all cases, there is a mmimum 
velocity at which transport can safely be effected, 
corresponding to tae condition where particles start 
to fall out of suspension. As the velocity 1s increased, 
the pressure gradisnt tends towards that obtained 
with a true fluid of the same density and viscosity as 
the homogeneous suspension. Although this con- 
dition 1s approached asymptotically, Mr. Spells claims 
that it 1s generally possible to assess fairly accurately 
the ‘standard’ velocity at which the two pressure 
gradients coincide. The correlations are obtained 
with both vertical and horizontal pipe-limes, but are 
limited to conditions where the particle size is small 
compared with the pipe diameter. 
D. M. Newrrr 
J. F. RICHARDSON 


EMBRYOLƏGY OF MAMMALS 


N 1914, “Contūbutions to Embryology” was 
started to cater for those studies of the Carnegie 
Institution’s Department of Embryology as were 


likely to prove too long and too lavishly illustrated 


for ordmary technical journals. Few ventures in 
scientific publication can ever have been better 
justified. The “‘Coatributions” have become—what 
they promised to >e at the beginning—the major 
single source of our information about mammalian 
embryonic development. The earlier volumes were 
devoted chiefly to descriptions of human embryos, 
and to accounts of placentation and the development 
of the systems of tne body. Franklm P. Mall, who 
initiated the publication, and who was the Depart- 
ment’s first director. was also keenly mterested in the 
study of the mammalian reproductive cycle. The 
“Contributions” have, therefore, also had a profound 
influence on the development of experimental endo- 
erinology. Vol. 2, published in 1915, carried an 
article by G. W. Corner, the present director. on the 
corpus luteum of gestation. Corner’s analysis of the 
phases of the menstrual cycle in the rhesus monkey 
appeared in 1923, end mm 1927 the “Contributions” 
published the first major experimental study, by the 
late Edgar Allen, of she hormonal basis of the primate 
reproductive cycle. The study of primate repro- 
duction was taken an important step forward in 
1933 with a descripuon, by Lewis and Hartman, of. 
the segmenting humen ovum. Then, in 1941, side-by-' 
side in the same volume, there appeared an accdunt 
by Hartman and Corner of the first segmentation 
division of the fertilized. egg of a monkey, and a 
description, by Hertig and Rock, of segmenting 
human ova no olde? than eleven to twelve days. 

Vol. 35, which has recently been published*, goes 
yet further. In addition to a series of distinguished 
monographs that deal with regional embryofogical 
studies (among which is one by Bartelmez and 
Blount on the formation of the neural crests itt” 
as well as several of a more gxperimental kind 
(including one by Wells and van Wagener 8n the 
induction of pseudo-hermaphroditism in monkeys), 
the volume provides a furtheyz description, by Corner 
and Bartelmes, of earfy embryos of the rhesus 

+ Contributions to Embryology, 35, Publication No. 603, Nos. 281- 
241 (1054). Ep. 237 + 54 plates + 57 figs. 12 dollars paper bound, 
13 dollars cloth. f A 
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monkey ; and an account by Hertig, Rock, Adams 
and Mulligan of four normal and four abnormal 
-human ova ranging in age from the fifth day of 
development to as little as one day after fertilization. 
These showed, inter alia, that the human blastocyst 
is prepared for implantation shghtly more rapidly 
than the monkey egg. 

It is odd to think that until relatively recently the 
number of early human embryos that have been 
studied was so few that almost each had a name. 
The enormous increase in the amount of material 
that has become available for study 1s a direct con- 
sequence of the interest in the whole of this problem 
that has been generated by the Carnegie Department 
of Embryology. It 1s also a direct outcome of the 
researches on reproduction in which the Department 
has played so big a part, and which have made it 
possible to estimate when ripe follicles will be present 
in the ovaries, and when ovulation is likely to occur. 
Armed with this knowledge, it is possible to time 
certain types of operation that have to be carried out 
so as to increase the chances of recovering, for 
scientific study, the human egg in its first stages of 
development. The latest chapter of the story is not, 
however, told in Vol. 35 of the “Contributions”. The 
December 1954 issue of the Transactions of the New 
York Academy of Sctences, and the February 1955 
number of the American Journal of Obstetrics and 
Gynecology, include articles by Landon B. Shettles 
describing the in vuro fertilization’ of the human 
ovum and its transformation into an _ eight-cell 
morula. This is a great technical achievement, and 
it opens up the possibility of exploring still further 
some of the most basic problems of human develop- 
ment. S. ZUCKERMAN 


ELECTRICAL PROPERTIES OF 
WOOD 


HE electrical properties of wood are of import- 
ance in high-frequency heating processes, m the 

use of wood as an insulator, and in the determination 
of moisture content by electrical means. Whereas 
the direct-current behaviour of wood can be specified 
solely by the electrical conductivity, the alternating- 
current behaviour requires two quantities—the 
relative permittivity (or dielectric constant) k, and 
the loss tangent tan 8—for its specification. In order 
to assess the effect of frequency, grain direction and 
moisture content on the dielectric properties of wood, 
R. F. 8. Hearmon and J. N. Burcham have recently 
measured k and tan & for twelve different species 
of wood in the three grain directions, at moisture 
contents up to 18 per cent and more, the frequency 
range being 2 kce./s.-60 Mc./s.*. The specimens were 
in the form of disks, approximately 5 cm. ın diameter 
and 0:6 cm. thick, and tim-foil electrodes were 
attached to the flat faces with a thin film of ‘Vaseline’. 
The results for the two species, sitka spruce and 
oak, répresenting medium—light and medium—heavy 
timbers respectively, are presented and discussed in 
some detail. The permuittiviéies change uniformly 
with mojsiire consent and frequency, being closely 
related’ to the density, and a method 1s suggested by 
which tte pernfittivities of any timber may be 
predicted approximately in, terms of the density, 
moisture content and frequency. ’The*inter-relation- 


* Forest Products Research Special Report No 8. The Dielectric 
Properties of Wood. By R. E. S. Hearmon and J. N. Burcham. Pp. 
“+20. (London. H.M.8.0 , 1954.) Ile. 6d net. 
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ship between loss tangent and these three quantities 
is, however, highly complex, and it is not possible to 
predict values of tan § with any accuracy. A sew- 
measurements were made, in addition, on oak of 

moisture content 75 per cent and on wych elm of 
moisture content 70 per cent, and although k and 
tan ô varied considerably with frequency, the elec- 
trical conductivity did not change greatly over the 
frequency range 1-100 ke./s. It is concluded that for 
low moisture contents the results are*in accord with 
the quahtative description of the dielectric behaviour 
of wood, which can be given in terms of thé dipolar 
mechanism of electrical conduction, but that for high 
moisture contents the effect of 1onic conductivity 
becomes of greater importance and must be taken 
into account. 


CACAO RESEARCH 


HE staff of the Cacao Research Scheme at the 

Imperial College of Tropical Agriculture, Trini- 
dad, comprises plant breeders, physiologists, soil 
chemists, a biochemist, a mycologist, an entomologist 
and estate personnel. The aim of the résearch pro- 
gramme is to umprove the yield and quality of cacao 
beans, that 1s, 1t is essentially of an applied character, 
such fundamental research as may be undertaken 
being in direct relation to practical needs. In the 
Report for 1953 now published (obtainable from 
Trmidad or from the London Office, 40 Norfolk 
Street, W.C.2; November 1954; 10s. 6d.) an 
account is given of research completed, research in 
progress and research contemplated. 

An interesting account is given of the 1952-53 
collecting expedition to Colombia. This includes full 
notes on the different forms of cacao (Theobroma 
cacao) observed, together with some thirteen other 
species which were collected, and ten species of the 
related genus Herrania. This venture also yielded 
valuable information on the insects, and their 
parasites and predators, associated with these plants, 
and on the incidence of the witches’ broom and 
Monilia fungal diseases. Many of the new materials 
have now been established in Trinidad. A more 
general result of the expedition has been to support 
the view that the centre of origin of cacao probably 
lies near the Colombian—Equadorian frontier on the | 
eastern flanks of the Andes. 

Experiments on the effects of shade and fertilizer 
applications have shown that, as light intensity 
increases, the trees become more vigorgus but, at 
75 and 100 per cent light, growth is dependent on 
fertilizer treatment: in the absence of additional 
mitrogen the plants are stunted, but with nitrogen 
they are very vigorous, yielding considerable lateral 
branching and a closed canopy. The mean yield 
mereases with increasing light intensity up to 50 per 
cent light; thereafter it decreases progressively. 
This trend is, however, reversed by nitrogen additions, 
maximum yields being recorded at 75 per cent light. 
Light 1s especially important in determining the 
duration of the cropping period. At low light intens- 
ities there is a, steady production ofpods but no peak. 
harvest, whereas with 50 per cent light, or more, all 
pods mature in a peak period. Fertilizer applications 
both advance the onset of harvesting and yield a 
distinctive pe&k as compared with the controls. , 

A. new, effective and relatively cheap technique for 
the rooting $f cacao cuttings has now been suggested. 
Baskets of soil, with a central core of composted 
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sawdust, are prepared and the cutting inserted in 
the compost, one per basket. The cuttings are then 


-rooted m a shaded glasshouse with controlled 


humidity at 100 per cent. It ıs stated that one unit 
could supply 30,000 plants ready for field planting. 

Techniques for the complete study of the contents 
of a single pod have been taken a stage further by 
the use of an improved microfermentary. Improve- 
ments have also been effected in the solar fermentary, 
which is of a capacity intermediate between the 
normal fermentation box (or sweatbox) and the 
microfermentary. 

Other papers in this report are concerned with such 
topics as physital measurements -of soil, the effect of 
shade and of mulching on soil temperature, nitrogen 
partition m the normal cacao leaf (as a contribution 
to an understanding of the rate of development of 
some pest populations), the susceptibility of various 
selections to witches’ broom disease, spraying against 
this disease, and various entomological and cultural 
studies. Researches in progress and those con- 
templated are also briefly annotated. 


MICRO-FOSSILS IN EARLY 
FLORAS 


TTENTION has been directed to the important 
bearmg of certam mucro-fossils on our know- 
ledge of the nature and composition of Pre-Carbon- 
iferous floras in Canada by N. W. Radforth and 
D. C. McGregor (Canadian J. Bot., 32, 5, 601; 1954). 
It has now been. ascertamed that, m Canada, rocks 
of Devonian age are associated with the occurrence 
of oil and gas. In some of these oil-yielding areas, 
which present serious difficulties to the stratigrapher 
because of the presence of ‘unfossiliferous’ sediments, 
that ıs, barrenness of plant, remams as macro-fossils, 
it appears that the investigation of the micro-fossils 
is likely to afford a tool of practical value, and to 
yield information of very great interest to the 
palxobotanist ; for the Devonian period has long 
been held to be one of critical importance in the 
evolution and d@velopment of the flora of the land. 
Fifty-six recently discovered spores and spore-like 
micro-fossils from Canadian non-coaly deposits of 
Middle and Upper Devonian age have now been 
described and classified by these Investigators. The 
manner of occurrence of these fossils suggests that 
they may probably be useful in ascertaming bio- 
stratigraphical entities and in the further investiga- 
tion of ol-b8armg rocks. 

In relation to the evolution of plants, these micro- 
fossils afford evidence of a more complex and more 
highly evolved Devonian flora than has been apparent 
from the macro-fossil record. Furthermore, pre- 
liminary investigations have disclosed spores of 
comparable abundance and of only slightly less 
complexity in rocks of Lower Devonian and Silurian 
age. ` 

On the preliminary evidence now presented, that 
is, of the existence of large and diversified spore 
populations in different strata, even ın those of Lower 
Devonian and Silurian age, it appears that the land 
flora. of the Devonian period was both varied and 
extensive, this being contrary to the commonly held 
view. The discovery’ of relatively cormplex micro- 
fossils in Silurian rocks contaming Monograptus 1s 
important from the botanical point of@view: it 
indicates that the complexity of form and structure 
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which are normally associated with the vascular 


*plants probably came- into existence very much 


earlier than has usually been assumed, that 1s; on the 
evidence derived fram the study of such stems, leaves 
and sporangia, as have come to light. Special interest 
is attached to a@ Devonian micro-fossil which in 
appearance resembks angiosperm pollen, though, as 
the authors are carsful to point out, any conclusion 
about it’at this stage would have to be viewed with 
the greatest cautior. 


RESPIRATORY PIGMENTS OF .- 
RHODOSPIRILLUM RUBRUM 


By Dr. BRITTON CHANCE and | 
Dr. LUCILE SMITH 


Johnson Foundation, University of Pennsylvania 


ENSITIVE spectroscopic methods for recording 

differences of aptical density between aerobic 
and anaerobic suspensions of many types of bacteria 
have made possible accurate identification of the 
patterns of their cytochromes, flavoprotems and 
pyridine nucleotide enzyme systems?. We report 
here a study of the respiratory pigments of Rhodo- 
spirillum rubrum, tke bacterium in which Duysens? 
and Vernon and Kamen? have concluded that a 
cytochrome with an absorption spectrum similar to 
that of cytochrome c is oxidized in a photochemical 
reaction. 

Spectroscopic changes occurring when the aerobic 
bacterial suspension became anaerobic were recorded 
at a series of different wave-lengths from 650 to 
390 my (as in Fig. LA) by means of a double-beam 
apparatus’. In each case the difference between the 
given wave-length and some reference wave-length 
was recorded ; this e1minated any interference which 
might have resulted from changes in the light- 
scattering properties of the bacteria. In some 
experiments the difference in optical density between 
two forms of the pigments in two different cuvettes 
was recorded by meéns of a split-beam imstrument*, 
as ilustrated in Fig 1, B and C. Photochemical 
effects upon the spectrum (Figs. 2 and 3) were 
recorded with the same apparatus that was developed 
for measuring the photodissociation difference spectra. 
of the carbon monoxide compounds of cytochrome 
oxidases’. Heré infra-red illumination was obtained 
from a tungsten lamp through two thicknesses of 
Wratten 884 filter plus Cormng 2424. Neutral, 
filters of density between 0-5 and 2-0 were also 


added until the obsarved .effect of illumination* of ; 


aerobic cells was very small, similar to that illustrated 


in Fig. 3A. The baczeria were obtained through the. 


kindness of Dr. M. D. Kamen and were grown as 
described by him’, except that tap water and twice 
the concentration of yeast extract and biotin were 
used. For measurements in the Soret region of the 
spectrum, cells obtained after two to ‚three edays 
growth were used directly; thése had an optical 
density at 800 my of about 1-0 cm.. 
pensions for use in ths visible regioy of the spectrum 
were obtained by centrifuging the cells, i sus- 
pending them in the supernatant flued. e 


Dark React.ons®of the Pigments 
The difference spectra plotted in Fig. l4 and 
Fig. 24, curves a (difference in optical density 
e 
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Fig. 1. (A) Differences of optical density occurring when an 

aerobic suspension of Rhedosmriullum rubrum becomes annerobic. 

Changes observed at wave-lengths mdieated with the double-beam- 
apparatus ; reference wave-length, 450 my -` 


(B) Shift of the Soret band caused by adding carbon monoxide 

to anaerobic bacteria; measurements made with the split-beam 

instrument. @, aerobic bacteria in the reference cuvette and 

anaerobic cells in the other cuvette; b. anaerobic cells in the 

reference cuvette and anaerobic cells plus carbon monoxide in 
œ the other cuvette (pure carbon monoxide for 30 sec.) 


(0) Effect of phenylmercuric acetate (0'1 mAr) upon the Soret 
band of aerobic bacteria, recorded in the splif-beam instrument. 
Aerobic célls in the reference cuvette and aerobic cells plus the 
- inhibitor ın the other cuvette. Simce the absorption bands of 
‘ yeduced cytochrome ¢ disappear, decrease in optical density 1s 
: plotted upward (Exp. 397) 
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between the reduced and steady-state oxidized pig- 
ments) give an insight into the respiratory pigments 
present in the organisms. The peak in the visible 
region of the spectrum at 550 my corresponds to the 
cytochrome c, isolated from the bacteria by Vernon’. 
The shoulder at about 563 my indicates that a cyto- 
chrome of type 6 is also present. Although there is 
sometimes observed a small deflexion in the difference 


spectrum around 590 my, there is no positive identi-., 


fication of cytochromes a, a, or a,. The main absorp- 
tion band in the Soret region of the spectrum is at 
428 mu, which is characteristic of the cytochromes of 
type b, and is mainly due to a pigment which reacts 
with carbon monoxide, as is shown by the consider- 
able disappearance of the band at 428 my when 
carbon monoxide is added to the reduced form of the 
pigments (Fig..18). The difference spectrum of the 
carbon monoxide compound has a peak at 415 mu 
and is very similar to that of a terminal respiratory 
enzyme found in several kinds of micro-organisms’, 
This carbon monoxide-binding pigment, which may 
“ao pesthe terminal respiratory enzyme of these 
bacteria, could bg identical with a pigment isolated 
from Rhodospirillum rubrum by Vernon and Kamen”. 
The reduced minus steady-state oxidized difference 
spectrum of Rhodospirijum rubrum differs from those 
of numerous other bacteria In thé relationship of the 
heights of peaks"! ; the peak around 515 my is targe 
and that at 428 my is small in relation to the peaks 
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at 6550-563 mu. This may mean that changes of 
optical density.due to pigments other than the cyto- 
chromes are apparent in the visible region of the - 
spectrum. Also we have not yet found evidence of 
spectral changes due to flavoprotem or pyridine 
nucleotides in any of fhe difference spectra, recorded. 

If phenylmercuric acetate ıs added to the aerobic 
bacteria (to a final concentration of 0-1 mM), the 
respiration of the bacteria is inhibited and the strong 
band at about 420 my in the absoyption spectrum 
(Fig. 1C) and a smaller one at 550 my disappear. 
This must be attributed to the oxidation of cyto- 
chrome c, which is apparently largely reduced in the 
aerobic state. From a comparison of spectra such as 
that in Fig. 1C with Fig. 14, it was calculated that 
the cytochrome c was about 60-70 per cent reduced 
in the aerobic steady-state. 


Reactions of Pigments on Illumination 


Fig. 3A is a recording by the double-beam appar- . 
atus of the optical density changes,at 430 my minus 
440 my when the bacteria were illuminated in both 
the aerobic and the anaerobic states; Fig. 24 shows 
these changes of optical density at different wave- . 
lengths in the Soret and visible regions of the 
spectrum.- With the light intensity used, ilummation 
of the aerobic organisms produced only small effects. 
Illumination of the anaerobic organisms resulted in 
changes of optical density similar to those observed 
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Fig. 2. (A) Comparison of the spectroscopic effects of oxygen 
and infra-red illumination, recorded ın the double-beam instru- 
ment at the wave-lengths indicated. a,* Absorption bands of 
respiratory pigments that appear when the bacteria become 
anaerobic; b, those appearing upon cessation of infra-red 
iNumination; e, changes of optical density on cessation of 1lum- 
ination of the aerobic bacteria. The spectra in the visible and 
Soret regions yere measured with different samples of bacteria 


(B) Absorption bands appearing upon infra-red Ulumination of 

aerobic bactgria treated with phenylmercuric acetate (final con- 

centration = 0-1 mM), recorded with the double-beam instgiment. 
Reference wave-length 440 mu (Exp. 399) : 


600 §50 
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(A) ' (B) 
Fig. 3. Recording from the double-beam spectrophotometer : 


(A), illustrating the kinetics of the reduction of the cytochromes 


ag the suspension becomes anaerobic, as well as the effects of 

iiuminatien of both aerobic and anaerobic cells: (B), showing 

increase in optical density changes on illumination with increasing 

reduction of cytochrome. Carbon monoxide was added to prolong 
time of teduction of the cytochromes (Exp. 398) 


é ` š 
on aeration, as shown in curves a and b of Fig. 24; 
but the change following illumination was always 
smaller, usually reaching a value of 50-80 per cent of 
that observed. on aeration. The spectrum of tbe 
changes in optical density following illumination is 
similar to that reported by Duysens?, but we have 

been able to obtain more detail in the visible region. 
Our results indicate that the whole cytochrome 
system of the bacteria, rather than the cytochrome c, 
only, becomes -partially oxidized on ilumination. 
The effect does not seem to result from the production 
of oxygen, since van Neil could find no evidence for 
production of oxygen on illumination of the organ- 
isms'*, and we observed the same changes of optical 
density when the bacteria were ilummated in the 
presence of 1 mM sodium hydrosulphite. The 
anaerobic light effect clearly increases in proportion 
to the extent of reduction of the cytochromes, as 
shown in Fig. 3B; but inhibitors of the oxidation of 
the cytochromes, such as 3 mM cyanide or 1 mM 
carbon monoxide, do not inhibit the changes in 
ae density following illumination of the anaerobic 
cells. 
The results do not agree with the suggestion of 
Vernon and Kamen’ of a photo-oxidation of cyto- 
chrome c, for we find that cytochrome c, remains 
-largely reduced when aerobic cells are illuminated, 
and the illumination of the anaerobic cells does not 
produce as large an effect as addition of oxygen. The 
photo-oxidation investigated by Vernon and Kamen 
resulted from high light intensities and was found to 
require oxygen; thus it may not be related to the 
changes following low-intensity illumination of the 
anaerobic cells. 

If the aerobic bacteria treated with 0:1 mM 
phenylmercuric acetate are illuminated with the same 
low infra-rgd intensities as were used to | 
obtain the observations of Fig. 24, an ab- 
sorption- band rapidly appears -that has a 
peak at 432 my. in the Soret region (Fig. 2B). 
This peak corresponds very closely to that 
of the reduced form of the cytochrome that 
combines with carbon monoxide (Fig. 1B). 
The peaks m the visible region’ of the 
spectrum are not positively identified and 
may, in part, be due to an additional pig- 
ment. (This difference spectrum has a 
certain resemblance to that of an oxy- 


peroxidase. But neither oxygen nor per- 
oxide causes this spectrum to appear ; illum- 
ination “of “the ‘aerobic Mmeréiry-inhibited 
cells is required. It is possible that an oida- 
tion of unidentified matérial by (OH) 
also ogcurs simultaneouély with the photo- 
reduction reaction.) The reduction of 
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the pigment on iLummation is suggestive of the 
reduction of ferrimyoglobin on illumination of 
chloroplasts. 

The kinetics of the changes in optical density 
following illuminat-zon may .be diphasic, depending 
upon the wave-lergths employed, which confirms 
that illumination affects a series of cytochromes, not 
just a single one. Luring both anaerobic Illumination 
and aerobic Ulumiration in the presence of phenyl- 
mercuric acetate, the absorption band found to 
respond most repid=y to illumination is that at about 
430 mu. 

The Topotiotdal scheme of Fig. 4 provides & frame- 
work for explaining the experimental observatioris 
on the assumption that the cytochrome chain which 
reacts with oxygen can also react with the products 
of the photolysis of water. The respiratory chain has 
as its terminal erzyme a carbon monoxide- and 
cyanide-sensitive oxidase. Cytochrome c, is largely 
reduced in the aerobic steady-state because of the 
large ratio of reductase to oxidase activity for this 
component; but it becomes ‘oxidized upon inhibition 
of reductase activisy by phenylmercuric acetate. In 
the absence of this inhibitor, an oxidant, such as 
hydroxyl radicals derived from the photolysis of 
water", can react with the oxidase, as evidenced by 
the inhibition of respiration on illumination! and by 
the anaerobic oxication of the cytochrome system. 
The reaction of tke oxidase with hydroxyl radicals 


differs from its reaction with oxygen in that the 


former reaction is not inhibited by carbon monoxide 
or cyanide. A direct oxidation of cytochrome c, by 
hydroxy] radicals & unlikely, since it does not occur 
aerobically. In the mechanism pictured, the oxidase 
could be either oxidized or reduced by the products 
of the photolysis reaction; but a photosynthetic 
hydrogen acceptor system of high activity would 
cause the oxidation reaction to predominate during 
illumination and tø be followed by a rapid reduction 
due to accumulated reducing substances (either. (H) 
or HX of Fig. 4) that can react directly with “the ` 
oxidase (Fig. 3B shows that the reduction of ‘eytd=2. 
chrome following dlumination is faster than the rate 
caused by cell respiration): The photoreduction 
observed in the presence of phenylmercuric acetate 
could be caused by a decrease in the concentra- 
tion of (OH) or ar increase of (H). Two alternative 
mechanisms are suggested: one an inhibition of 
carbon dioxide fixation (as is clearly established 
in other systems, see for example ref. 16); and 
the other an innibition of the accumulation of 
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hydroxyl ions. In the latter case the hypothetical - 
configurations of thioctic acid’? combined with the? 
photolysis products of water could afford a basis 
for selective imhibition of (OH) production by 
phenylmercuric acetate. 

This research was supported in part by the United 
States Public Health Service and the National Science 
Foundation. [Dec. 1 
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APPLICATION OF BIOMETRIC 
METHODS TO PROBLEMS OF 
CLASSIFICATION IN ECOLOGY 


_ By R. ELFYN HUGHES* 


The Nature Conservancy, Bangor 
‘ AND 


' D. V. LINDLEY 


University Statistical Laboratory, Cambridge 


HE application of Fishers development of 


multivarate analysis for discriminatory pur- , 


poses! to problems of plant taxonomy and plant 
community classification has recently been explored 
by Whitehead’, Goodall? and Hughes‘. 

Mahalanobis, and more recently Rao®, have used a 
multivariate analysis technique based on the statistic 
D*, calculated from the means, variances and co- 
variances of the quantities measured in the two 
grofips. More precisely, if p quantities have been 
measured, aj is the dispersion matrix (å, j 1,2...) 
supposed common to the two groups, and d; is the 
difference between the means in the two groups for 


the ith quantity, then D? = Yavd;d; with aŭ the 
j=l 


y 
matrix inverse to aj. D? is a measure of the 
‘distarice’ between the two groups; the larger D? is 
the more difference exists between the two groups in 
ol the p quantities measured. D*’s between 
different pairs of groups may be compared. D? may 
also be used as a test of significance to see if any 
real diffetences exist between the two groups, based 
on the characters whick haye been studied ; and in 
the case of p = 1, it reduces to the faniiliar Student’s 
* The age part of the work reported on here was carried out 
while at the School of Agriculture, Cambridge. 
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t-test. The use of this function opens a wide field 
for its application in ecology. 

One use lies in the study of plant communities, 
where D? can be used as a coefficient of similarity 
between two communities‘. 

In Table 1 a summary is given of an example ` 
where two communities are compared. From the 
data the following discriminant function was obtained: 


9-4300087A + 8°6463602B + 13-37496820 + 
0-2059262D 
= log (A + 5), zB = log 10B, zO = VG + 0:375, 
aD = vV D + 0-376 ; 


The standard errors of the coefficients are respect- 
ively: 0-399387, 0:147219, 0-091873 and 0-082622. 
The D? value is 11-647785, which is significant at 
less than 0-1 per cent probability (ref. 5, pp. 247-48). 
Hence a real difference exists between these com- 
munities according to the species groups which have 
been studied. This may be extended to several 
groups and the D? for each pair calculated, as has 
been done by Rao’ for human races. In this way a 
‘constellation’ of relationships has been worked out 
for a group of six Snowdonian soil series. The 
classificatory details of the soil series are set out in 
Table 2. From the study of the four soil character- 
istics of exchangeable calcium, potassium, pH and 
available phosphate, the variate ranges of the 
quantitative data for each of these characteristics 
showed. considerable overlap from soil series to series. 
The statistical validity of the classification outlined 
in Table 2 has therefore to be considered. The means 
and the variances for each characteristic are set out 
in Table 3 (because of non-normality of distribution 
the original quantities have been transformed). 

The values of D? are set out in Table 4. This enables 
the original classification to be tentatively revised so 
that we have only four soil series : 

(a) Soil series derived from pumice tuff and 
dolerite rocks under rainfall ranges of approximately 
42-5-55 in. and 75 in. mean annual rainfall respect- 


tA 


ively (series A and C). ? 
(b) Rhyolite soils developed under a rainfall range 
of 35-60 in. (series B). , ® 


(c) Pumice tuffs and rhyolite soils at high-rainfall 
(60-150 in. and 65-150 m. mean annual rainfall 


Table DIFFERENCES BETWHEN Two PLANT COMMUNTIIE 
Oak sorab daybrids of Quercus robur and Q. petraea), Alb. = 200-800 ft> 
Conway Valley, North Wales 







Ecological 

class of Mean prominence (scale 1—10) 

species within | of species class in community 
communities on soil series 


R (n = 15) P (n = 22) 
1 28 4 09 





@ifference 


(R-P) 












Class of species: A, spp. of Quercetum roboris ; B, spp. of Q. petraeae ; 
C, app. of heaths and acidic grasslands ; and 'D, app. of agricultural 


grass nd. 
Soil series: R, free-draining soils derived from rhyolite (acidic) ; 


P, free-draining soils derived from pumice tuff (basic). 
Table 2. CLASSIFICATION OF SOME SNOWDONIAN BOILS 








Soil series 
Soil parent rock Rainfall ©. of Rainfall No. of 
range sites range* sites 
Puman tuff 
(basic) A | 42 5-55 26 | A’| 60-150 
Bhyollte (acidic)| B | 37 5-60 18 | B’ 65-150 
Dolertte (bagic) O | 42 5-75 59 | 0’ 85-135 






* Rainfall range in terms of mean annual rainfall in inches 


No. 4462 *May í: 1955 


Table 3. 





MRAN SOIL PHARAO net OF SIX SNOWDONIAN BOIL 
ERIES 


No. of | Exchange- 
sites |Yable CaO 


Available Exchange- 
Pa 0 5 


able K0 


17-21 
12°45 
20-72 
10-94 
21-37 


All soll quantities Other pia ds in mgm. per 100 A a air-dry zoll. 


Individual variates are weight 


means per soil pro 
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The present invessigation stresses the need for a 


e statistical appraisal of the validity of the classificatory 


groups established pn empirical grounds. 

The same examp:e has been considered also from a 
discriminatory point of view. Thus, suppose we have - 
@ chemical analysic of the type described above for 
& new soil known to be one of the four types isolated 
by the above analysis. It is possible by a canonical 
analysis to classify it in the correct class, with, of 
course, certain possibilities of error which will be 
smaller the larger the value of D*. A canonical 


TRANSFORMED QUANTITIES 


Variance 
0-05589 


Variance Variance Z Variance 
008587 0 32874 0-705 0-00174 
0°11450 033620 0-678 000237 
15426 00024 0°652 G 00255 
007082 0 66382 0-650 0 00267 
0 07786 34488 0 692 0:00181 
0-38885 0-862 9 00524 


0 06558 





0-13040 





= log (CaO); X = 


log (10 P.O, + 5); 


= log (K,0 + 5); Z = log (pH) 


ja A to achieve normality of juatribution and equality of variances 


t 


Table 4. D? oa OF SNOWDONIAN Som ia 
(Index to series ses Table 2) 







A 
A’ 1-91 
B 

Fig 

(sd 


* Not significant; t significant at 5 per cent; f significant at 
L per cent; all others signifteant at 0'1 per cent. 'Analysis based on 
the four soil characteristics of Table 3. 


respectively) can be classed as one group (series A’ 
and B’). 

(d); Dolerite soils at high rainfall (85-135 in. mean. 
annual reinfall) can be classed in a single group 
(series 0’). 

Since only -four soil characteristics have been 
studied, this re-classification can only be tentative. 
This is emphasized in the case of pumice tuff and 
rhyolite soils at high rainfall, as vegetational differ- 
ences exist between them. 

It is, howevely suggested that the present revised 
classification. is a useful ‘working’ one for ecological 
purposes, since the four soil properties studied are of 
known importance to plant growth. 

The results are shown diagrammatically in Fig. 1 
as a ‘map’ with points representing the four soil 
groups, the distances between the points being pro- 
portional to D*. Such a representation of the 
structure of classificatory relationships can be of 
value in that the statistical distances (and their 


significances) between the units can be clearly seen. - 


Rhyolite cote): 


moderate rainfall 


Pumice tuf 
(basic), moder- 
-, ate rainfall 


© Dolerite b (baslo), 
moderate 
ramfall t 






Pumice tuff 
high rainfall 
A’ 


Bhyolite, high ® 
rainfall 


Dolerite, high 
e rainfall 


Fig. 1. Map of soil types based on D 


analysis has been earried out for the same data as 
used above, and it shows that three linear dis- 
criminants are needed. They are: (i) W + 0-29X + 
0-25Y + 0-40Z; i) W — 1-98X — 0-60Y + 6-312; 
(iii) W — 9-21X + 21-36Y — 34-76Z. 

These discriminant functions would be used in the 
following manner. If (ii) is less than 2-4 for the new 
analysis, the soil is classified as (b) above. If (iii) is 
less than —5-0, the soil is classified as (d). If the soil 
is unclassified by (ñ) or (iii), then (2) is used; if this 
is less than 3-05, if would be classified as (e), and if 
greater, as (a). 

The following applications of these methods are 
suggested ; 

(1) The structure of the classificatory relationships 
for series derived from the same parent rocks could 
be compared for a different range of rainfall gradients 
and other related climatic factors. 

(2) Trends in’ soil development which can be 
related to specific factors, such as a rainfall gradient 
as considered here, can be given a quantitative 
expression, through the distance function D*.. This 
could be instructive if one or more of the classi- 
ficatory units are typical of a well-established soil 
group, or an example of such a group or groups could 
be introduced intc the analysis. The degree and 
significance of the departure of the soils studied 


‘from these typical examples covild therefore be 


expressed in terms of D:?. 

(3) Similar considerations apply to the study of 
plant communities. Trends away from, or towards, a 
particular kind of community can be expressed, in 
terms of D.. Thess might be ascribed to particular 
environmental factors. Developmental successional 
trends could also be expressed in a similar manner. 

(4) The collation of the D? analyses of soil factors 
(or any other enviconmental factors) and of related 
vegetational characteristics could give a quantitative 
estimation of the part played by a group of partjcular 
environmental factors in determining vegetational 
trends. Here the use of canonical correlatio 
be an important develépment. {Dec. 15 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


The Horizon of the Steady-State 
Universe 


In a reply! in Nature of February 26 to Mr. T. 
Gold, “The Writer of the Article” quotes statements 


NATURE 


by me? and by Mr. Gold that at first sight seem to- 


contradict one another. Actually there ıs no con- 
tradiction, as I shall show. 

First, a word about the ‘time’ used in cosmology. 
Jt was pointed out many years ago: by Weyl that the 
world-lmes of the galaxies seem to be distributed 
in space-time in such a way that a, farmly of three- 
dimensional surfaces can be drawn orthogonal to 
them. In such a case, a time co-ordinate can be 
chosen so that the orthogonal surfaces are surfaces 
of constant time. With this choice, ‘time’ is equiva- 
lent to ‘interval’ measured along the world-lines of 
the galaxies (taken for simplicity to be point masses). 
This 1s the ‘universal time’ of all modern cosmologies, 
and this is the meanmg to be attached to ‘time’ in 
this communication. 

According to the geometry of the steady-state 
universe, space-time can be divided into two parts 
by a critical surface (not a surface of constant time). 
Our own world-line is entirely contained by one of 


the two regions. I shall refer to this region as being . 


‘inside’ the critical surface, and to the other region 
as lying ‘outside’. A pulse of light from any event 
inside the critical surface can be detected- by an 
observer using idealzed instruments (that is, instru- 
ments that detect an mnfinitesimal amount of energy), 
the observer being stationed on our world-line and 
the observations being made in our past, present, 
or future, according to the particular event m ques- 
tion. In contrast, events occurrmg outside the critical 
surface are in principle unobservable, not only in the 
present but also over the whole of our world-lme, past 
and future. The critical surface thus separates the 
events that are in principle observable from those 
events that are in principle unobservable. In my 
paper’, the interior of the critical surface was called 
our observable universe, or sumply the observable 
universe. In making this definition I placed ‘observ- 
able universe’ in inverted commas, as a precaution 
against the words being used away from thew 
definition. 

It may be noted that the corresponding critical 
surface for an observer in another galaxy is different 
from our critical surface, and the observable universe 
{according to my definition) is different too. 

The world-lines of receding galaxies intersect our 
critical surface. Consider the world-lme of one such 
galaxy. It intersects our critical surface at a particular 
time, ż say, and ıt does so in such a way that the 
` past section of its world-line (times ¢ < £) lies mside 
our Observable universe—the future section lymg 
outside. We may express this by saymg that for 

čo ttle galaxy hes within the observable universe; 
but at jet pasees outside the observable universe. 
This explains what I meant? by saymg that receding 
galaxies#pass oul of the observable universe (¢, varies, 
of course, from one galaxy to another). 

Now a pulse of light emitted By a particular 
galaxy at a time before ¢, does not reach us at 
the moment of emission, since a period of time 

e 
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elapses while the light is travelling to us. This 
period depends on the moment of emission, and ıb 
does soan such a way as to tend to infinrty as the 
moment of emission tends to t,. It follows, therefore, 
that even at a time t > tẹ we may still be detecting 
signals from the galaxy ; but they must be from events 
that occurred, before tẹ Thus even though at time 
t > t, the galaxy hes outside the ‘observable-universe’, 
we may still be receiving signals from events that 
occurred before tẹ This explainsewhat Mr. Gold 
meant in his communication by saying that there 1s 
no last moment in our reception of signals from a 
galaxy, although there is a last moment, namely, to. 


4 


a 


at which signals must start on their journey if they ` 


are ever to reach us. 

It may be worth noting that to continue indefinitely 
receiving signals from a galaxy an observer must be 
equipped with idealized instruments. Pecuhar situa- 
tions would arise in everyday hfe if such instruments 
existed ın actuality. It would be possible, for 
example, to observe the actions of a man long dead 
(trap light from events in the man’s life inside a box 
with perfectly reflecting walls; then release as and 
when, required). 

A galaxy ‘dies’ so far as we are concerned at 
time £,, in the sense that its future cannot be observed 
by us. But we can still keep on observing events in 
the past history of the galaxy, because these events 
are ‘bottled-up’ in space-time to a degree that depends 
on the transit time of light. 

F. Hovis 

St. John’s College, 

Cambridge. 
March 15. 


1 Nature, 175, 382 (1955). 
2 Mon. Net. Roy. Astro. Soc., 108, 372 (1948). 


A Radio Survey of the Great Loop in 
Cygnus 


Durine the past few years, intense radio sources 
have been identified with galactic nebulosities in 
Taurus! (the Crab Nebula), Cassiopeia?, Puppis’, 
Gemini‘ (7.0.443) and Auriga‘. ne of these five 
objects (1.C.443) bears a marked resemblance to the 
Great Loop in Cygnus, and it has been suggested‘ 
that the latter may also be a radio source. The Loop 
comprises the well-known Network nebule N.G.C. 
6960 and NV.G.C.6992-5, together with several other 
patches of nebulosity. A rough sketch of the brighter 
parts of the system is shown in Fig. 1. | 

A radio survey of the Loop has been made with 
the 218-ft. fixed paraboloid at Jodrell Bank, operating 
at 92-5 Mc./s. At this frequency the paraboloid has 
& beam-width of about 3° between points of half- 
power. The results of the survey disclosed the 
existence of a radio source with the co-ordinates and 
intensity given in Table 1. 


Table 1. DATA ON RADIO SovROE (EPOCH 1950) 


Right ascension 20h. 49m. 30s. + 1m. 30s. 
Declination N. 29° 60’ + 1° 
intensity 


220 +100 x 10-*§ watts m.~? (e./s y1 at 92 5 Me./s. 
@ 


The zenith angle of the source ıs about 23° at 
Jodrell Bank and it hes at the edge of the field of 
view of the large paraboloid. At these large zenith 
angles the elevation and shape of the beam are uncer- 
tam, and hence there may be considerable errors in 
the observed values of declination and intensity. 
However, ın the present case it was possible to check 


on 
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Declination (north) 
oe 
g&o 





20h. 40m. 


21h, 00m. 20h, 50m. 
. Right ascension 
Fig. 1. A sketch of the more prominent nebulosities forming the 


Great Toop in Cygnus. The position and estimated lmuts of the 

centre of the radio source are shown by the cross (full line). The 

minimum angular diameter of the source is indicated by the 
circle (broken lme) 


the calibration of the aerial by observing a reference 
source of known position and intensity (private com- 
munication from M. Ryle) at approximately the same 
declination (N. 29° 32-5’) as the Loop. As a result 
of this check, the limits of error shown in Table 1 
were established. 

An examination of the records suggests that the 
angular diameter of the source hes m the range 3-6°. 
Furthermore, this suggestion is strengthened by the 
fact that the source has not been reported in previous 
surveys made with interferometers of comparatively 
high resolving power. 

The estimated lmts of the position of the centre 
of the radio source have been plotted m Fig. 1, and 
it can be seen that it Hes close to the Loop. If the 
nebulosities form part of a roughly spherical object, 
as photographs of the region indicate, then the 
position of the radio source probably lies within the 
outline of this object and towards the lower edge. 
The angular size of the source has been shown by a 
eircle of diameter 3° and, since this 1s the minimum 
value given above, it is clear from the sketch that 
the angular size of the source 1s at least 
as great as that of the Loop. 

On the basis of the evidence pres- 
ented above, it is reasonable to con- 
clude, but only tentatively, that the 
Loop ın Cygnus is associated with the ~- 
radio source. A more positive ident- 
ifigation must await improved values 
for the dechnation and angular dia- 
meter of the source, and these can only 
be obtamed from* some other large 
instrument with a more favourable 
field of view. 

The presence of this source close 0 
to the Loop ıs of considerable in- 
terest and indicates that this object 
may belong to the class of galactic 
nebulosities which are radio sources. 


{1978 om,-3) 
bo o 
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¿It also supports tne suggestion that the Loop is 


similar to J.C.443 in Gemini, and it 1s interest- 
ing to note that tae intensity of the source given 
in Table 1 ıs ccmparable with that observed* 
from JI.0.443 (425 x 10-** watts m.-? (c./s.)-! at 
3°7 m.). Fimally, a radio source ın association 
with the Loop might provide an unrivalled oppor- 
tunity for studying in detail the correlation between 
the radio emission and the visible structure, of a 
nebulosity. 

We thank Prof. A. C. B. Lovell for his mterest in 
this investigation, end Prof. Z. Kopal for directing 
our attention to the problem in the course of a lecture 
given in 1953. One of us (D. W.) is indebted to the 
Department of Scientific and Industrial Research for 
& maintenance grant. 

D. WALSH 
R. HaAnBURY BROWN 


Jodrell Bank Expermmental Station, 
Lower Withington, 
Cheshre. 

March 16. 
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Absorption of Underwater Sound by 
Substances in Process of Solution 


Ty the course of wcrk on the transmission of acoustic 
waves through aqueous solutions, we have noticed 
that solid substances in process of solution become 
extremely efficient absorbers of acoustic energy. In a 
typical experiment in which transmission was taking 
place at 400 ke./s. between transducers 1 ft. apart, 
the addition of 1 per cent by weight of common salt 
to the water produced attenuation of the order of 
40 db., which was mamtained until solution was 
complete. It was found that similar effects could 
be produced with ell soluble solids, but not with 
liquids ; and that although the amount of attenuation 
varied, it was in all cases igh compared with that 
produced by insoluble substances. 

Quantitative expermments, using a reverberation 
method which distinguishes absorption from scatter- 
ingt, were carried out with the results shown in 
Fig. 1. It will be s3en that one part in 22,000 by 
weight of ‘Analar’ sodium chloride produced an 
attenuation thirty times as great as that normally 





WATER AT 200 kc /s 





160 


40 80,  @ “120 
Š Time (sec.)*after addition of salt 


Fig. 1. Absorption of underwater sound by szit in process of solution Addition of 
0-1 gm. sodium chloride, grain size 211-252 g, to 2 2 litres of water 
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encountered in'water at 200 ke./a. The maximum 


value of attenuation varied with frequency, being ® 


greatest at about 200 ke./s. for the samples used. 
The time between the addition of the salt and the 
attenuation reaching its maximum value appeared 
to be greatest near the same frequency. 

The mechanism of this absorption was indicated 
by two experiments. In one, dissolving salt was 
uluminated transversely and studied in a microscope. 
Minute bubbles of gas could be seen leaving the 
crystals as they dissolved, and it was deduced that 
these were due to gas occluded in the crystal at the 
time of formation. In the second, 
salt was dissolved in water and 
recrystallized in vacuo, and it was 
found that the attenuating effect 
produced by the salt was much 
reduced. The absorption of sound 
by resonant gas bubbles has been 
described by several authors’, and it 
has been shown theoretically that 


portional to the wave-length of the 
sound. At 200 ke./s. the resonant 
diameter for air is 3 x 10-3 cm., so 
that the bubbles are invisible to the 
naked eye under normal conditions 
of illumination. The experimental 
results were consistent with the 
evolution of bubbles of this order 
of magnitude.- 

It has been stated that “a blanket of bubbles is a 
good absorber of high frequency waves when they 
traverse a liquid’®, and the chief interest of the 
phenomenon described lies in the large attenuation 
produced by an extremely small quantity of air. It 
is probable that the average size of bubble depends 
on the method of preparation of the soluble particles. 
The method of introducing the bubbles appears to 
be novel and opens possibilities of good absorbers 
for use in experimental work. 

R. D. C. REED 
Department of Physics, 
King’s College, 

Newcastle upon Tyne. 

- T. S. McLeoD 
Cottage Laboratories, Ltd., i 
Portsmouth Road, 

Cobham, Surrey. 
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: Application of Nuclear Coincidence 
Methods to Atomic Transitions in the 
Wave-length Range 1) 2000-6000 A. 


A RECENT communication by (the late) S. Heron, 
R. W. P. McWhirter and E. H. Rhoderick? on 
“Measurements of Life-times of Excited States of 
Atoms by the Method of Delayed Coincidences” was 
read with much interest here. Their method consists 

ting a source for 2 x 10-* sec. and observing 


of cea 
the intensity of the light em&ted by the source at a 


given, time after¢the excitation. Thus they observe 
the behaviour of a large assembly of atoms. 

In this laboratory a différent approach to the 
problem ‘is made. A steady soyrce 1s used and the 
light observed with- two 'photomuiltipliers. , By 
observing coincidences between photons emitted in 
a cascade transition and detected by the photo- 
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Fig. 1. Hnergy-level scheme * 


ë 
CHANNEL II 





C= G,+ C, 


+ A 
Fig. 2. Experimental arrangement 


multipliers, the behaviour of individual atoms is 
observed. Since this application of nuclear coincidence 
techniques? has numerous potentialities not found in 
other methods, we feel it is of interest to comment’ 
on it briefly. 

The method is illustrated by considering the simple 
energy-level scheme of Fig. 1. This may be assumed 
to apply to the atoms in the source, radiation from 


_ which is observed by two 1P21 a pher 


arranged as in Fig. 2. 

By means’ of appropriate interference filters, each 
photomultiplier is rendered sensitive to light of oo 
frequency (the first to v, the second to va). 
pulses due to single photons fromm these sare 
transitions are fed to standard coincidence circuits, 
and the total coincidence-rate C is recorded together 
with the single-channel rates C, and Ca The total 
coincidence-rate is composed of a ‘true’ coincidence- 
rate Oz (due to the simultaneous detection of photons 
emitted in cascade from the same atom), and a purely 
random coincidence-rate Cr (due to accidental coin- 
cidences of photons emitted by differen? atoms). + 

If we suppose N atoms per sec. enter the upper 
state E, and that the life-time of the intermediate 
state Æ is much less than the resolving time 2r of the 
coincidence circuit, then?’ : 


C. — Ne, 
i Ci aaa N €1&0 r 


where g, `s, are, respectively, the total efficiencies 
of channels I, II for the detection of photons ‘of 
frequency v,, Y, emitted by the source. The total 
efficiency is a product of the geometrical efficiency 
and the intrinsic efficiency of the detecting system. 
It should be emphasized that Cı C, and CO are 
measured, dnd that C: can be calculated from 
0 = Cr+ Cr and’ Cr = 21 Ci Ca. From the three 
equations %1) the absolute strength of sourceẹN and 
the efficiencies £, and e, can be deduced. ‘This ‘is 
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the first advantage of the nuclear comcidence method, 
namely, that it is a means of absolute calibration 
of the strength of a source. 

A second advantage of this method is that one 
can determine directly whether the intermediate 

~state is being populated or depopulated by a mech- 

anism other than the radiative transitions observed, 
since true comcidences occur only between these two 
radiative transitions. If a fraction K of the atoms 
which enter state E, from E, by a radiative transition 
perform the radiative transition to Hy, this appears 
in the trug coincidence-rate as C; = KN c, ca Thus 
relative transition probabilities can be measured. 

Finally, the life-time of the Intermediate state can 
be measured! by delaying the pulses from the channel 
observing the first transition, before feeding to the 
coincidence stage. 

Experimentally it is necessary (a) to maintain & 


low strength of source (about =) to keep C:/Cr high, 
i7 


-and (6) to maintain e, and e, high by good geometry. 
- This direct application of nuclear coincidence 
techniques allows one to measure (1) absolute source 
strengths, (2) efficiency of the detection apparatus, 
(3) relative transition probabilities, (4) rates of 
mechanisms which populate an intermedikte level, 
(5) life-times of Intermediate states, and (6) angular 
correlations between the directions of emission of 
photons in cascade transitions. 

Note added in proof. By this method the life- 
time of the 73S, state of mercury has been found to 
be 1-12 + 0-02 x 10-§ sec. The upper transition 
arose from the ionization contmuum and the lower 
transition was 73S, > 63P, (à 4358-34 A.). 

This work is being carried out as part of a project 
sponsored by the Geophysics Research Directorate, 
Air Force Cambridge Research Center, under Contract 
AF 19(122)-470. 
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Small-Angle X-Ray Diffraction Patterns 
of. Collagen 


In the investigation briefly reported here, the 
collagen fibres used were from beef achilles tendon. 
The diffraction patterns were obtained with an 
evacuated camera and a rotating anode X-ray tube 
having a copper or chromium iarget. The results 
discussed refer only to copper Ka radiation; the 
chromium target was used solely for confirming inten- 
sity measurements. The observations on dry collagen 
were made with vaguum-dried fibres which remained 
in vacuo throughout the experiments, whereas wet 
fibres were mounted in a cell with beryllium windows 
and remained in a saturated’ atmosphere for the 
duration of the exposure. Photographs were obtained 
from which measurements were made of the inten- 
sities of twenty-five orders in the patterm for wet 
fibres, &nd twenty-three orders in the case of dry 
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fibres. Exposure fimes involved may be indicated 

eby giving the times required to give an intensity m 
the first order of D = 1-0 above the background. 
For dry achilles tendon this time was 2-5-3 hr., 
whereas for wet fiores the time was about thirty 
minutes, the appsratus runnimg under identical 
conditions with tha tube operated at 30 kV., 80 
m.amp. The long spacing d of the dry fibres was 
635 A. and for the wet fibres 670A. 

A. particularly interesting feature of the diffraction 
patterns was the appearance of relatively strong 
reflexions at the nineteenth and twentieth orders for 
dry fibres and at she twentieth and twenty-first 
orders for wet fibres. These results are set out it 
Lable 1, in which the intensity scale is such that the 
first-order intensity is 1,000. 


Table 1 


Dry fbres | Wet fibres 
Intensities djn | Intensities | 


1 
5 


0 
5 
4 
2 





It may be remerked that the nineteenth to 
twenty-first orders were well resolved, and there is 
no indication that tha enhancement of the mtensities 
is due to superpositien on a diffuse line covering the 
two adjacent orders of the small-angle pattern. 
Apparently the Fourier transform of the electron 
density distribution along both wet and dry fibres 
has a pronounced maximum corresponding to & 
spacing of 31-34A., centred approximately on 
32:8 A. There is thersfore a suggestion that, although 
the long spacing’ of collagen may vary considerably, 
there is nevertheless a constant structural unit of 
about 32-8 A. in lersth. 

Some. attempts have been made to label ‘specific 
amino-acids with heavy: atoms and to observe the 
resulting small-angle diffraction patterns. According 
to Grassmann and fuschi, histidine combines with 


' silver when collagen. fibres are treated with silver 


nitrate, and with lead: when treated with lead acetate. 
We found that the silver treatment considerably. 
modified the small-argle pattern, but the lead treat- 
ment had no effect. On the other hand, the wide- 
angle pattern is not affected by silver, but shows 
rings which may be attributed to the deposition of 
granules of lead acetate on the fibres. It appears 
that silver does in fact enter mto chemical combina- . 
tion with the protein, but not lead. Treatment with 
iodine dissolved in potassium iodide solution, which 
may be expected to result in attachment of iodine 
to tyrosine, has also been found to modify consider- 
ably the small-angle pattern. Patterson functions 
are being calculatec for the different patterns 
observed ; but so far it appears that silver is not a 
sufficiently heavy atcm to show up clearly in the 
Patterson. plot. 

A full account of this work will appear in due curse 
when observations on kangaroo. tail tendon fibres 
have been completed. e ale 
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Derivatives of Caffeic Acid in Sweet 
Potato attacked by Black Rot 


SEVERAL polyphenols have been found to be 

accumulated in the sound part next to the injured 
tissues of sweet potato attacked by black rot caused 
by Ceratostomella fimbriata, and chlorogenic acid, 
caffeic acid and tsochlorogenic acid have been isolated 
as well as the two kinds of new caffeic acid derivatives. 
Previously, G. O. Rudkin and J. M. Nelson! had 
jsolated chlorogenic acid and a group of components 
giving caffeic acid by alkaline hydrolysis from sound 
sweet potato. 
* Extraction and fractionation of the material were 
carried out chiefly by the method of Rudkin and 
Nelson, Sound tissues taken from sweet potato 
suffering from black rot were extracted with acetone, 
polyphenols in the extract were converted to the lead 
salts, which were decomposed with dilute sulphuric 
acid, and the resulting solution was shaken with ethyl 
acetate; from the ethyl acetate layer (upper) crude 
polyphenols were separated. These crude poly- 
phenols were dissolved in phosphate buffer (pH 4-7) 
and shaken with an equal volume of ethyl acetate ; 
the buffer layer (lower) was adjusted to pH 2-0 and 
shaken with ethyl acetate, the ethyl acetate was 
concentrated and the crystalline chlorogenic acid 
(m.p. 205-6°) was obtained by adding chloroform 
to it. 

The remainder of the ethyl acetate layer, separated 
from the buffer layer, was concentrated, and, by 
adding petroleum ether gradually, polyphenols in this 
layer were divided into two parts, which were quickly 
pened and slowly precipitated respectively. 

rom the latter caffeic acid (m.p. 192-94°) was re- 
moved as crystals. The former was subjected to 
44-transfer counter-current distribution using phos- 
phate buffer (pH 5-8) and ethyl acetate as solvents. 
As the result, it was divided into three fractions, A, 
B, C, having partition coefficients 0-48, 1-36 and 
greater than 40 respectively. 4 and B were collected 
and again subjected to counter-current distribution. 
They gave curves corresponding with the theoretical 
curve, proving their freedom from impurity; but 
they have not been crystallized in the free form and 
derivatives have not been prepared. It is not known 
whether C, a white’powder, is a single polyphenol 
or not. 

A, B and C were decomposed with alkali, and separa- 
ted in crystals into caffeic acid (yield 100 per cent each) 
and quinic acid (60 per cent each). Each caffeic acid 
was identified by mixed melting point (192-94°) and 
elementary analysis, further confirmed by those of 
methyl caffeate derived from it. Hach quinic acid 
was also identified by mixed melting point (168—69°) 
and elementary analysis of its brucine salt. 

The ultra-violet absorption spectra of A, B and C 
were almost the same as that of chlorogenic acid. 
Infra-red absorption spectra of A and B were very 
similar, but they were different from that of chloro- 
genic- acid, while that of C was not like either of 
them. The optical rotations of A, B and C were 
ia — 155°, [g] — 196°, and [a] — 94°; and the 

neutral equivalents of A aad B were 586 and 563 
respectiyely ; Chad a large value and seemed a 
polymer. The properties of B were similar to those of 
gochlofegenic &cid ( [«]®? — 230°, neutral equivalent 
ec. 580, rate of oxidation by periodic acid, etc.) 
isolated from coffee beans and investigated by H. M. 
Barnes and W. YV, White?. We also attempfed to 


separate isochlorogenic acid from coffee according to - 
. 
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the method of Barnes and White, and the acid 
was subjected to counter-current distribution ; the 
distribution curve was in accordance with that of B. 
Thus B was identified as zsochlorogenic acid. The 
lower rotation value of B compared with Barnes’s 
might be due either, to the different conditions of 
measurement (rotation was measured at 1 per cent 
concentration in alcohol solution using a 1-decimetre 
tube) or to traces of impurity. We have been in- 
formed by J. Corse (private commuyication) that he 
has isolated isochlorogenic acid from dehydrated 
sweet potato. ° 

The properties of A and B are very alike, except 
for different values in the rotation, partition co- 
efficient, and. solubility in ethyl acetate. A was 
found to be present with B in the black-rot tissue 
of sweet potato; but it might be derived from B or 
some other component during isolation. Tentatively, 
we propose to call A pseudochlorogenic acid. We 
are considering the position of linkage of the caffeic 
acid with quinic acid. We could obtain no evidence 
for the presence in the sound part next to the injured 
tissues of sweet potato of neochlorogenic acid recently 
isolated by J. Corse® from peaches. 

We thank Prof. Y. Sumiki and Prof. 8. Funahashi, 
of Tokyo: University, and Dr. William V. White, of 
the General Food Corporation, U.S.A., for their 
advice, and Dr. J. Corse, of the U.S. Agricultural 
Research Service, for information and a present of 
neochlorogenic acid. 
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Development of Anopheles A Virus in 
the Endoplasmic Reticulum of Ehrlich 
Ascites Tumour Cells 


EARLICH ascites tumour grown as a free cell 
suspension in the abdominal cavity of mice was 
inoculated with’ a mosquito-borne vires, anopheles 
A },?, usually propagated in the brain tissue of mice. 
Some destruction of tumour ‘cells occurred within 
5-6 days. 

Particles believed to be the virus were identified 
within tumour cells by electron microscopic examina- 
tion of ultra-thin sections. As in the case of other 
viruses studied in thin section®-*, this virus also shows 
internal structure, here consisting of a transparent 
~30 my core, and a compound electron-opaque 
shell, ~ 12 mu thick, giving a total diameter of 
approximately 55 mu. (Although ghe size of anopheles 
A virus has been reported to be larger than 55 my 4, 
recent studies with ionizing radiation by E. Pollard 
and R. A. Brown indicate a particle-size considerably 
smaller than that determined by ultrafiltration.) 


‘Detailed study of viral foci in serial sections showed 


them to se localized within what has been variously 
referred to as the endoplasmic reticulum’, “ergasto- 





Fig. 1. Particles can be distinguished as embedded in portions 
of endoplasmic reticulum, as at A and B, and their linear 
arrangement can be followed as indicated at C and D. (x 37,200) 


plasm? or intracytoplasmic membranes’. In Ehrlich 
ascites tumour cells such a system exists in the form 
of an interconnecting, primarily canalicular structure 
best classified as endoplasmic reticulum; virus 
particles are harboured within its components (Fig. 1), 
and are not found elsewhere. The localization of the 
viral particles can be traced in the serial micrographs 
of Fig. 2. The density of the virus population in 
any part of the cell varies not only with the number 
of particles embedded in the particular portion of 
the endoplasmic reticulum, but also with the degree 
of organization and closeness of the meshwork in that 
region, which appears to be intricate and highly 
flexible. Extensive examination of tumour cells from 
non-inoculated mice has failed to reveal any particles 
of comparable structure. Further work is in progress 
and will be reported in more detail elsewhere. 

It is of interest to note that all viruses adequately 
studied thus far have been shown to possess a com- 
plex and characteristic internal structure ; moreover, 
as illustrated by herpes simplex, influenza and the 
pox viruses*-*, they may differ widely in the location 
and mode of development in the cell. Anopheles A 
virus is the first viral agent, however, which has been 
shown to be intimately associated with the endo- 
plasmic reticulum. 





Fig. 2. Four serial sections illustrating: (1) ng oe intimation of a possible viral 


particle, surrounded by characteristic cytoplasm 
with the endoplasmic reticulum ; 


disti 
(x 54,000) 


granules, so frequently associated 
(2) the appearance of two particles within a > 
membranous sac, with vesicles of endoplasmic reticulum in the vicinity ; ®(3) the 
t vesicular remnant, now devoid of particles; (4) disappearance of portion 
previously considered but emergence of other branches of endoplasmic reticulum. 
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Sequence of Sexual and Asexual Phases 
in Antithamn on spirographidis Schiffner 
Tue plants of many Florideae bear either sexual 
reproductive organs or tetrasporangia, and there is a 
reasonable amount of cytological evidence in support 
of the generalization that plants bearing tetra- 
sporangia have twoce as many chromosomes as those 
bearing sexual omans, meiosis occurring in the 
tetrasporangium. On the other hand, there is sur- 
prisingly little evidence from controlled experiments 
to show that the »clants which develop from carpo- 
spores bear tetrasporangia and that those which 
grow from tetraspores bear sexual organs. Lewis! 
allowed either tetraspores or carpospores, whichever 
were available, to become attached to oyster shells 
in the laboratory and he then submerged the shells 
in the sea. From subsequent examination of the 
shells, he concluded that tetraspore-bearing plants 
of Polysiphonia vislacea had developed from carpo- 
spores and sexual plants from tetraspores of Griffithsia 
bornetiana and Dasya elegans. The 
rumbers of plants grown were 
Polysiphonia violacea (6), Griffithsia 
tornetiana (60) and Dasya elegans 
(149). Dammann? obtained small 
plants bearing tetrasporangias of 
Flalarachnion ligulatum from carpo- 
spores, although tetrasporophy tes 
cf this species are unknown in 
tne sea. Hassinger’s* experiments 
vith OCallithamnion  collymbosum 
were more extensive; but the 
results were complicated by “the 
fact that in this species some 
Giploid plants bear branges=sth 
male? and female reproductive 
crgans as well as“tetr ia. 
Since the existéng eviglence is 
æ limited it seems worth record- 
ing the results of a preliminary 
experiment, which it is not likely 
will be further elaborated at pres- 
ent, and which demonstrates the 








omparatively - well in- marine 


rof: H. Graham Cannon. 


_. ‘Tetraspores were liberated from two pine at tie 
end of October 1954, and the development of plants 
from nine of these has been followed. After libera- 


tion of a few tetraspores, the parent filaments were 
quickly removed, as minute fragments are capable 
of rapid. attachment by the production of rhizoids 
_and of subsequent development into new individuals. 
the end of the month, nine germlings were moved 
























porary, slowing down in growth. However, by 





> and procarps on a fifth. Spermatangia 
bi dant. on two of the four male plants. By 
ruary 1 procarps could be seen on the remaining 

plants. This development 
ermatangia. on four plants 
Ps. on a five suggests the 


: cation al melodia in the s 
‘asporangium ; but on Feb- 
y ee PERR were to be 


Ke “gadition an a 
y Be oo 























imen: Tn ‘addition, & few 
a tetrasporangium 
tlier-cells were seen on one 
the female plants but never 
mature tetrasporangia. 

rposporeés of A. ee 
$ A reel in ee 1952 


l dévaloped on “them. These plants were not 
rown under the same conditions as the plants 
aised from tetraspores and so comparison with the 
me taken for the development of sexual reproductive 
organs i is of no value. 
_. ‘While the numbers of plants involved in this pre- 
o liminary work is small, the evidence so far as it goes 
shows that tetrasporophytes develop from carpo- 
spores and sexual plants from tetraspores. ‘This 
appears to be the first record of the development 
f plants from both tetraspores and carpospores of 
gme species to maturity and reproduction. It 
shown that carposporophytes develop in less 
ig : ptocn, ae — eet) nature of this 




















i 236 (p12). © e 
geresuniersuth., 18, 26 (1980). s 
Sexualitat” (J ena, 1943) 

2, 65 (1934). . 


1 the ‘material used in this experiment < 
came from an aquarium in the Zoology Department 
of this University. My thanks for it are due to 

i Z of a general study*, in the course of which juvenil 
- characters have been observed ow 


idual culture dishes, the transfer causing a> 


2, 1955, spermatangia were to be seen on — 
to develop, successive leaves become progressivel 


Fig. 1. Form of successive leaves on young Lloyd George raspberry ropt suckers. 
A, normal; plant B, affected by crown gall. 


ee a review of juvenility ee Allsopp 


- recently emphasized the close apparent connexio 
between nutrition anq the development of juvenil 
` leaf-forms. In this Department the factors affecti 





regeneration. of plants from roots are the subjec 


young root. 
suckers produced by several species. These will 
‘be described in detail elsewhere, but it may be of | 
interest to refer to a special ome which has 
occurred. 
When adventitious shoots grow ba root cuttings 
of raspberries (Rubus idaeus L.), the earliest leaves 
are usually of pronounced juvenile form, especiall 
when they grow (a) from thin roots, or (6). fror 
small pieces of root, or (c) from pieces of dying ro 
or (d) at high temperatures. In shoots which continu 




























more adult in form, first deeply one and date 
compound (Fig. 1, plant a e 


Plant: ° 
Leaves are numbered serially from ground. 
level towards the apex 


` However, a few cases have been observed in. whic 
the earliest leaves followed the normal sequence 
where the sequence was later reversed, leaves re 
ing to more juvenile forms (Fig. 1, plant B). Th 
plants were examined and in each case were fi 
to bear well-developed basal galls, cause@ by 
zum tumefasciens E. F. Sm. and Towns. “Tn a large 
number of plants examined, all shoots reverting to 
the juvenile form were found to have massive galls, 
which suggests that juvenility was induced by the 
effect of the galls. 2 

The plants illustrated were grown in a heated 
glasshouse and were comparable in age and cultural 
history. | a 
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I. H. WELAMS . 
Department of Horticulture, 
University of Nottingham School of Agriculture, - 
Sutton Bonington. ! 
° Dee. 28. 


2 Allsopp, A..gNature, 173, 1032 (1054). 
? Hudson, J. P., Mature, 172, 411. (1963). e 
* Hudson, J. P., J. Hort. Sci., 28, 27 (1954). ae 










n down by many species of both bacteria 
hat can be isolated@from soil. It is prob- 
‘he soil fauna may also be important in this 
or it is known that earthworms and eel- 
: OS8e8s both cellulase and chitinase’. 
im®bæ were examined to see whether 
p ossessed these enzymes. 





: sedin; ona single. species ‘of bacteria) of three species 

of soil” amœbæ? grown on non-nutrient agar were 

2 harvested, ground betweeri the surfaces of a standard 
ee 




























‘he extracts were Sorar ged and the super- 
xamined for the presence of cellulase and 
‘he bacteria used as food were soil organ- 
been shown to produce neither of the 
n grown under similar conditions in 
if amæbæ. - -Cellulase activity was de- 
owing the pr roduction of reducing sugar 
mn of sodium carboxymethyleellulose at 
rom a suspension of finely divided cellulose 
d by dilution of a cellulose dispersal 
hosphoric acid, Chitinase activity was 
y following the production of acetyl- 


chitin prepared by dilution of a dispersal in 
trated hydrochloric acid. Very little reducing 
and no acetylglucosamine were formed on 
ubating the extracts in the absence of substrate. 
[he results of an experiment in which sodium 
ar methylcellulose was the substrate are shown 
’ “Table 1 (the figures for formation of reducing 
ugar have been corrected by subtraction of the 
alues for appropriate controls). Action of Helix 
ellulase on this substrate stops when 37 per cent of 
ate weight has appeared as reducing sugar 
. terms of glucose. The figure for grams 
r-produced per gram of total nitrogen 
was calculated as a means of comparing 
amopg themselves and with the digestive 
Helix aspersa. Under similar conditions, 
‘for pooled digestive juice of the snail is 
) gm. reducing sugar per gm. total snail 
or at least fifteen times as great as the 
the ameebx. The figure for the amcebe 
may be expected to be low for the following reasons. 
if “the amcebe were not in the same state of activity, 
considerakle proportion having begun to encyst ; 
some. of the total nitrogen of the harvested material 
Was. derived from uneaten bacteria or waste products ; ; 
and the cellulase of the amcebe may have been in- 
_ activated by dilution and mixing of the enzyme with 
other components of the organisms (the digestive 
Juice of the snail was removed from the digestive 
tract and not diluted with the components of the 
: ‘remaining tissues). 
œb may, in terms of activity per gram total 
ogen, have a Ae see decomposing power of the 
1e order as that of the snail. The extracts were 
shown to hydrolyse finely divided cellulose. No 
the rate of hydrolysis using this substrate 
‘when 60 ugm. bovine serum albumin per 
dded to the assay medium-——presumably 
ficient protein was already present. in“the medium 
p any effect of added protein’. The maximum 
Wht of amcebe present in each assay varied 




















‘bag been known that EET and chitin 


mine from a suspension of finely divided. 


It is possible, therefore, that the 
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Food gincose) as ma -fOr 
organism Ameba carboxymethyl- 
cellulose Al after. 13 aea of ex- 
days incubation ENCE 5 5 daya. x 
Aerobacter sp. | H artmanella a 
giebu Į 38 
P it Hartnell aoe, 
17 a 3-8 
* i TA RPT 2 
= F oerythzenusa 9-5 =. LA , 
Soil organism | Hartmanella Cre: fee 
(4002) sp. 19-3 A eee 
w Schizosyrenus =, {aes 


Incubation of finely divided. chitin ii 17 days at j 
35° at pH 5 with amounts of extract similar to those ~ 
used when cellulosa was the substrate resulted in ` 


- the decomposition of 30-130 pgm. of chitin. These 5 
. amounts were about one-fifth of the weight of cellulose e 








broken down under similar conditions. ~ 

The amæœbæ deseribed are the only soil protozea 
that have been shown to possess cellulase and chitin- 
ase; but the cellulose-decomposing abilities of — 
ciliates in the rumiaant and termite are well known, we 
and it is probable that many other genera of soil — 
protozoa may be active. It would also be of interest — 
to examine some representative: mites from thiis: i 
point of view. E 

I wish to thank Dr. B. N. Singh, wi whom 
this work would have been pape Diy and Mr. a I p 






sted, who were oh kind enough to supply 
cultures used in the experiments described. o 
M. V. ‘Tracuy 
Rothamsted Boana Station; ae 
Harpenden, 

Herts. 
Jan, 2). | 
‘Tracey, M. V., Nature, 387, 776 (1951); 2nd Int. Cong. Biochem., 
Paris, ke des Comm. 242 (i 952). aed 

t Singh, B. N., Phil. Trazs. Roy. Soe, B, 236, 405 (1952). 


* Whittaker, D. R., Scienc=, 118, 90 (1952). Tracey, M. V., Biochem. 
Soc. Symposia, 11, 49195 3). N 


Extraction of Enchytraeid Worms from 
a Coničerous Forest Soil © a 
THE ecology of tae terrestrial Enchytraeidae. hig: 
been neglected mamly because of the lack of an 
adequate technique for assessing population size and 
partly because of taxonomie difficulties. Recently, — 
Overgaard Nielsen! has described a method for the”. 


large-scale extraction of these worms from soil. This 


consists of heating soil cores in an earthenware 
cylinder over a water-bath, and driving the worms’ 
upwards into a layer of cooled sand on top of the 
soil. The enchytraeids are then recovered by washing 
from the sand. = 
Studying the enchytraeid population of a coniferðus 
forest soil, this metaod was not found to be satis. — 
factory, despite atteation to detail. Too masy dead 
worms were found m fhe core, particularly in the 
litter layer. There’ore an attemft was Made to 
improve on the alternative technique mentigned by: 
Nielsen, in which heat is applied from above to soil 
spread out on a, sieve resting in a funnel full of water», 
The worms present move downwards through the. 
sieve into the funnel and can be drawn off. This 
technique was le nee = logres EO & spa ~ 










em. ‘depth were ‘taken ‘and subdivided. into iber 





rers before extraction. This reduced the bulk of 

m- each. extractor and provided data on strati- 
} the worm population. Samples were 
“takon using a corer split longitudinally so that it 
-could be opened and the core subdivided without 
- forcing it out of the corer; this minimizes risk of 
. damaging organisms by compression. 

The two methods were compared using material 
from the above site, ten pairs of soil cores being 
taken side by side. One of each pair of cores was 

extracted by the Nielsen method, the other by the 
—wet-funnel method. The litter layer was excluded 
- from the comparison because of its lack of unifor mity, 
and because the worms seemed to find difficulty in 
-traversing the loosely packed litter in Nielsen’s type 
a xtractor. In the wet-funnel method the humus 
pated as a single sub-sample, and the soil layer 
-was subdivided into two 2-em. sub-samples ; in the 
~ other method, the core was treated as a unit. For 
- each of the ten pairs the wet-funnel method gave 
the higher value, and the average figures were 107-8 
o {8.D. +: 64:7 coeff. var. 60 per cent) for the Nielsen 
sthod and 313-9 (S.D. + 176-4 coeff. var. 56 per 
) for the wet-funnel method. Even if the worms 
a not randomly dispersed, such a contrast seems 
- to point to a greater efficiency for the former method. 
A‘? test shows the means to be significantly different 
(¢ = 3-29, P < 0-01). 

On the evidence from the pilot experiment, an 
© apparatus has been designed to deal with large-scale 
- routine extractions. Each extraction unit consists 

of an ll-cm. diameter funnel resting in a 9-cm. hole 
. in an asbestos board. A 9-cm. wire-gauze sieve of 
2 30 meshes to the inch rests in the funnel. The bottom 
of the funnel is closed by a screw clip on a piece of 
rubber tubing. Heat is supplied from a 60-watt 
ectric light bulb enclosed in a light metal cylinder 
- of 11 em. diameter and 18 cm. height. The bottom 
of the cylinder is 14 cm. from the top of the funnel. 
-Twenty-four such units are wired in parallel, and the 
< heating is controlled by means of a variable resistance. 
. The intensity is increased gradually so that the 
_- surface reaches a temperature of approximately 
45°C. after 150 min, when extraction is complete. 
‘Then the worms are run out from the bottom of 
the funnel for counting and identification. 

- The reason for the greater efficiency of the wet- 
funnel method is obscure. The personal element, 
_ the depth of soil to be traversed, and the type of 
soil may be factors. Nielsen’s comparative lack of 





























“-guccess with the wet-funnel method is surprising. . 


He used a much larger apparatus—420 c.c. of soil 
extracted on a single sieve of 35 cm. diameter—and 
: sample material from a Brachypodium grassland. 
-= The wet-funnel method is convenient because ex- 
traction is @ single process, and heat control is easy. 
geems well suited to a coniferous soil lacking 
round vegetation, but its suitability for other types 

yeenotebeen examined. 
> ‘Phe wet-funnel method hað been used weekly over 
the pas@six moftths. During this period population 
densitieg, basedgon the mean of ten samples, ranged 
from 11-2 (coeff. var. 45-6 per cent) to 25-7 (coeff. 
: var. 67 per cent) per sq. cm. The maximum density 
of more than a quarter of a million per square metre 
~ is much higher than any previously recorded for a 
| TEDAN habitat. Short-term fluctuations of the 












of the ale, 79 per ‘cent of these in th mus 

This distribution is not only quantitative but: also 

qualitative, and different species of enchytraeid 

dominate the various layers of the profile. Five typ 

of worm have been noted so far; but identification 

is not yet complete. ee 
I am indebted to Dr. T. B. Reyfioldson for his 2 

interest in the problem. The work is being financed _ 

by a research grant from the Department of Scientifig oe 

and Industrial Research. 





l F. B. O'Connor oe 
Department of Zoology, ne ars 
University College of North Wales, 
Bangor, Caernarvonshire. 
Jan. 18. 
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Pumilin, a New Antibiotic from _ 
Bacillus pumilus 





ALTHOUGH it had been observed that strains of 
Bacillus pumilus produce substances with anti- — 
bacterial activity, very little work has been done to- 
isolate these substances. Gilliver! observed the anti 
bacterial activity of strains of B. pumilus, but ma 
no attempt to isolate the active principles. Dvonck 
and Benedict? isolated an antibacterial agent fron 
a strain of B. pumilus which they showed to be» 
similar to subtenolin, an antibiotic from B. subtilis, — 
Borowski and others? obtained an antibiotic, tetaine, © 
from a strain of B. pumilus. : 

Pumilin is produced by a strain of B. pun 
isolated from a sample of soil collected by Dr. R. 
Callow, of this Institute, in northern Nigeria during os 
an expedition organized by the Medical Research | 
Council for the survey of medicinal plants in — 
1949-50. te 

The antibiotic is obtained in good yield from. ; 
24-hr. aerated submerged culture in & simple synthetic 
medium containing ammonium citrate or phosphate. 
as a source of nitrogen, and glucose, glycerol or cane 
sugar as a source of carbon. Several success 
batches of about 60 gallons each were fermented. 
a 100-galion tank at the Medical Research Counci 
Antibiotic Research Station m Clevedon, Somerse 

The broth, after adjusting to pH 7, was autocla, 
at 15 lb. for 25 min., cooled, and ammonium s iph 
(40 per cent w/v) added. After settling for a fow 
hours, the precipitate was decanted off from the clea: 
liquid layer and extracted with ethanol. Ethanol — 
was removed under reduced pressure, and the dry | 
material obtained was extracted several times with | 
acetone. Acetone was evaporated off and the residue _ 
extracted with benzene, which removed an oil and 
two inactive crystalline compounds of melting point — 
117-5° and 120°. The insoluble part in benzene was 
extracted with 2 per cent sodium bicarbonate solution 
for three days in the cold room &nd the precipitate 
was separated and repeatedly extracted with smal 
quantities of absolute alcohol. The alcohol-insolubk 
fraction was dissolved in 85 per cent acetone and — 
passed throfgh a column of alumina which adsorbed ` 
a dark brown impurity. The effluent was evaporat edo 
to dryness and the yellowish product obtaiged ‘was ` 
extracted with very amal, ce of 85 per cent ae 
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Pig. 1. Crystals of pumilin. (x 200) 


acetone, which removed a more soluble brown im- 

purity, leaving pumilin as a lemon-yellow compound. 

pe ral 700 mgm. were obtained from 500 gallons of 
roth, 

= Pumilin crystallizes from n-butanol as small 
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Pumilin contains about 1-5 per cent nitrogen. When 
chromatographed œn paper with butanol/acetic acid 
as the solvent, it g-ves no spots with ninhydrin; but * 
the hydrolysate obtained with 5 N hydrochloric acid 
gives seven ninhydrin-positive spots. 

Most of the antibiotics of bacterial origin are 
polypeptides, but the molecule of pumilin seems to 
be largely non-peptide in nature. 

Details of this work will be published elsewhere. 
I thank Dr. A. T. Fuller for his interest in this work 
and for carrying oat the animal experiments. 


D. S5. BHATE 
National Institute for Medical Research, i 
London, N.W.7. 
Jam 10. 


*Gilliver K., Brit. J. Eap. Path., 30, 214 (1949), 
* Dvonch, W., and Benedict, R. G., Antibiotics and Chemotherapy, 
3, 192 (1953). 


o Borman, E., et al., Chem. Abstracts, 47, 7,594 (1953); 48, 11,000 


Location and Innervation of the 
Corpus Cardiacum in the Larvæ of 
some Calliphorinae (Diptera) 


THE retrocerebra. endocrine organs of the third 
instar larve of Cal&iphora erythrocephala Mg., Calli- 
phora vomitoria Limm., Lucilia sericata Mg., Lucilia 
caesar Linn, and Protophormia terrae-novae R-D. 
have been examined, by direct dissection with 


-hexagonal crystals with average diameter of 10u 
_ (Fig. 1). It does not melt below 360° C. It is sparingly 
_ soluble in warm methanol and ethanol, slightly more 


methylene blue supravital staining and in serial 
sections, in order tc elucidate a number of hitherto 


_ soluble in aqueous acetone (85 per cent; 1 mgm./ml.) 
and soluble in pyridine, collidine and morpholine. 
Its solution fluoresces strongly in ultra-violet light 
and rapidly loses activity in ultra-violet light and 
- sunlight, and more slowly in diffused light with a 
decrease in fluorescence. It does not diffuse through 
agar even in the presence of detergents, and hence 
cannot be assayed by diffusion methods. It dissolves 
in N/20 sodium hydroxide solution without loss of 
activity. The infra-red spectrum shows the presence 
of a hydroxyl group; but it gives no colour with 
_ ferric chloride. In 5 N- hydrochloric acid at room 
_ temperature it quickly turns a copper-red with slight 
decrease in the activity, the change of colour being 
irreversible. It is antagonized in vitro by horse serum, 
and it is also inactivated slowly in nutrient broth 
at 37°C. It is unaffected by cysteine. 

=-  Pumilin is active against Gram-positive organisms 
only. In wltro activities of pumilin and penicillin 
(sodium salt, 1,650 u./mgm.) against a few organisms 
are shown in Table 1. 


Table 1 










Inhibition dilation ( x 10*) 
|S. aureus | Str. haemolyticus | Sir. faecalis | P, septica 






Pumilin is highly toxic to white mice when given 
as a suspension by the intraperitoneal route (MLD, 
750 pgm./kgm.). The tolerated dose by the sub- 
cutaneous route is, however, much higher (MTD, 
50 mgm./kgm.). It fails to protect white mice infected 
with Sig. haemolyticus when treated witi? tolerated 
doses by either route. = 


obscure points. Descriptions of these organs in 
C. erythrocephala ave given by Thomsen! and by 
Possompes* but disagree in some details. The latter’s 
term ‘peritracheal glands’ for the large cell com- 
ponent of the ring ef Weismann? has been adopted 
here. 

In C. vomitoria, L. sericata, L. caesar and P. 
terrae-novae the corpus cardiacum is incorporated 
in toto in the ventral wall of the aorta above the 
larval brain. During the post-feeding prepupation 
phase (except in Lucilia larve in diapause) it is 
clearly delimited by its content of bluish material 
identifiable as neuro-secretory material by Gomori’s 
chrome—hxmatoxylir—phloxin stain and demonstrable 
by dark-field microseopy. 

In O. vomitoria, L. sericata and L. caesar, the ring 
is solely formed by the two peritracheal glands, 
which unite at their ventral point of junction with the 
aorta behind the posterior limit of the corpus cardia- 
cum, the dorsal bransh of the recurrent nerve enter- 
ing that organ at this point. Dorsally, these peri- 
tracheal glands unite above the aorta, where they 
overlic the corpus allatum and form an anterior pro- 
longation which is attached to the cephalopha 
band as described by Possompes in C. erythrocephala. 

In the latter species, the corpus cardiacum is similarly 
situated, but it is prclonged downwards towards the 
brain and partly eaveloped by the peritrachgal 
glands at their ventral junction to form an integral 
part of the ring. Ir P. terrae-novae larve, at the 
cessation of feeding, the separate identity ofthe two 
peritracheal glands s clear. They are «J 
ventrally to the aorta on either side of the corpus 
cardiacum at its posterior end, and dorsalfy there 
are two anterior projongagions attached to the single 
cephalopharyngtal baad. Furthermore, these glands 
are not attached to the two cerebral trachez as in 
the other species. Thsre is a unique tracheal supply 

a 






Only | one pair issues from the cerebral 
inner pair identified by Thomsen 
ternal | nerves of the corpus cardiacum 
, which join the anterior part of the corpus 
_eardiacum. ‘The two thicker nerves which he identifies 
as the external nerves of the corpus cardiacum 
(NCC II) issue from the posterior inner faces of the 
cerebral hemispheres in the location indicated by 
_ Possompes for the. only NCC he recognizes. Owing to 
the downward extension of the corpus cardiacum 
- these nerves are shorter and less readily detectable in 
_C. erythrocephala. .Possompes notes two fine strands 
nity of the nerves, joining the brain and 
region of the ring, the nervous nature of 
ot evident, implying that these may have 
rongly identified as nerves. These may, in 
e the two fine strands of contractile fibres 
ig the lateral wall of the sorta above the corpus 
acum to the connective tissue sheath of the 
ebral hemispheres beside the point of entry of 
16 NCC II on each side. 
hus the ring in larve of Cyclorrhapha is not, 
hitherto -published accounts might suggest, 
risbly. three-component structure, and the 
-cardiacum does not always form an in- 
part of the ring. There are two pairs of NCC 
o Calliphorinae examined so far, and so the 
eral- statement of Cazalë derived from observa- 
ons on larvæ and adults and supported by 
8 ompes,. that there is total extracerebral fusion 
a NCC in all Diptera, is not tenable, though 
nay be valid so far as adults are concerned. The 
angement of the retrocerebral endocrine organs 
their tracheal associations is similar in C. 
orid, L. sericata and L. caesar, with a variation 
the | location of the corpus cardiacum in C. erythro- 
ephala: The divergence in P. terrae-novae is so great 
j o ‘gast doubt either on its present taxonomic 
ition or on the value of these internal anatomical 
tails as taxonomic features. 
Fuller accounts of these investigations will be 
Sp Abishied elsewhere, 
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‘Putrescine as an Essential Growth Factor 
* ‘for a Mutant of Aspergillus nidulans 


Graxa is Mhown of the metabolic function of 
amines, such gs putrescine and cadaverine, in spite 
y their “widespread occurrence in Nature. Putrescine 

s- been reported as a growth factor for certain 
ie strains — of Haemophilus parainfluenzae’ and of 
Neisseria perflava*. There appears to be no report 


S of a neni Ji it. 











he 4 ata diamine 1 mgm. tee allowing ‘ful 


are in all: spedies — pairs. ofr nerves = hau the growth. Spermidine can replace putrescine, but. i 


o the corpus cardiacum, as Burtt‘ recorded in 


ory but lysine weakly so, possibly due to its: : 


< gene as shown by appropriate crosses. _ 
ie 










only one-tenth as active at the same molar. con 
centrations. The following compounds structurally 
related to putrescine were inactive: pyrrolidine. 
1:4 butane-diol; 1:2 ethane-diamine;..1: 
propane-diamine ; ‘Ls 5 pentane-diarffine (cadaver 
ine); 1:6 hexane-diamine; 1:7 heptane-diamine s 
ornithine; citrulline; adipic acid; «-amino- adipic : 
acid; and o-amino-3-hydroxy-v aleric acid. : 

The activity of putrescine was ° competitively oe 
inhibited by 1:3 propane-diamine and by cadaver- 
the molar ratios of inhibitor to { oS 








































300 to 1 respectively. Ornithine was not inhibit: : 


decarboxylation to cadaverine. In Haemo philus 
1:3 propanediamine and also cadaverine ar 
reported not to inhibit CORADOREIVENY growth | 
putrescine. $ 

The hereditary difforence between: paren 
and mutant of Aspergillus is determined by as 


H, A. SNEATH 
Department of Genetics, | 
University of Glasgow, 
and 
National Institute for Medical Research, 
London, N.W.7. 
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Extraction of Pigment from Cook ma 
Cured-Meat Products 


Ir is well known in the food trade that the color 
of cooked cured-meat products fades rapidly on 
exposure of the products to air and IĦght, the rapidity 
of fading increasing with the intensity of the light; 
and being particularly marked if the proportion. « 
light of shorter wave-lengths is large. A considera 
amount of investigation has been carried out 3 
recent years into the chemistry of cured-meat. pr 
ducts and of model nitrite~hemoglobin syste 
much of it with this practical problem: in: min 
Investigations have been rendered mor® diffi y 
the fact that denatured globin -— nitric ‘oxide: myo- a 
hæmochrome—-the pigment to which cooked cured- 
meat products are generally agreed to owe their _ 
colour—is insoluble in most solvents. A method has _ 
been developed in these laboratories whereby an _ 
important part of the molecule—the highly coloured: _ 
nitric oxide hem moicty—-can be rendered soluble 
in some organic solvents by treatment of the cooked — 
cured meat with acetone. This greatly facilitates | 
-measurement of its spectroscopic characteristics and 
its general behaviour towards ght, oxygen, etc., 
measurements from which some inferences may 
be drawn about the behaviour of the parent. Pig- 
ment. 

Haldane! *obtained a weak solution of coloured 
material from cooked salted (cured) meat by extrac- 
tion with &lcohol. During experiments in thesg labor 
tories, it was found that considerably more pigment 
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could be obtained in solution if ground cooked cured 
meat was extracted -with acetone rather than with 
alcohol. Even readier extraction was obtained if the 
ground meat was first well wetted with acetone and 
then extracted with diethyl ether. The resulting solu- 
tion was bright red in colour, and measurement of the 
absorption spectrum in a ‘Unicam’ S.P. 500 photo- 
electric absorption spectrophotometer showed the 
presence of three absorption bands with maxima at 
563, 587-42 Bnd 480 my.’ Qualitatively, closely 
similar absorption curves were obtained using either 
beef or pork as the source of the pigment, though 
beef, having a much higher initial myoglobin content, 
gave much stronger solutions. The position of the 
maximum extinction of the B-band varied somewhat 
with the species and the solvent used, the range 
being indicated above (pork, in acetone, 537 muy; 
beef, in acetone, 540 mp; beef, in acetone—ether, 
542 my). 

The ethereal solution obtained by this method 
contained appreciable quantities of water and acetone, 
but appeared to be free from protein. Moreover, on 
shaking the ethereal solution with dilute alkah, the 
coloured material passed into the aqueous layer, 
without any apparent major change in spectrum, 
as viewed through & Hartridge reversion spectroscope. 
(This alkaline solution rapidly became cloudy, so that 
fuller measurements of the spectrum were not 
possible.) Even on the addition of sodium hydro- 
sulphite to this alkaline solution, no hemochrome 
bands could be detected in the spectrum. If now 
an alkaline solution of globin.was added to this 
solution, however, a typical two-banded hemo- 
chrome spectrum at once appeared. : 

If cooked cured meat was extracted directly with 
alkali (0-5 N sodium hydroxide) the absorption curve 
of the resulting solution was fairly similar to that of 
an aqueous solution of unheated nitric oxide myo- 
globin, having maxima at 576 and 542 mu. Addition 
of sodium hydrosulphite to this solution resulted in 
the immediate appearance of a typical hemochrome 
spectrum. ; 

„From these findings it was at first thought that 
-the material obtained in the ethereal extractions of 
cured meat waS nitric oxide hem. Attempts were 
therefore made to produce this compound from 
hematin in ethereal solution. This could only be 
done, however, in the presence of acetone, and it was 
realized that the compound is probably a loose nitric 
oxide ham — acetone complex similar to the hem — 
. acetone and hæm -~ alcohol complexes previously 
described?. It can readily be formed by pouring a 
solution of*acid hematin in ether into a few drops 
of aqueous acetone in which have been dissolved a 
small crystal of sodium nitrite and a small amount 
of sodium hydrosulphite. The product prepared in 
this way has an absorption spectrum identical with 
that obtained by an acetone — ether extraction of 
cured-meat products (Amax., B-band, 541 my). 

Preliminary studies of this red nitric oxide hem — 
acetone compound have shown that it is sensitive 
to light in the presence of oxygen, a solution turn- 
ing brownish-yellow on exposure. Exclusion of either 
light or oxygen greatly increased its stability. The 
absorption curve of-the light- and oxygen-affected 
_ solution is almost identical with that of acid hematin 
in ethereal solution, showing distinct maxima at 
640, 541 and 510 muy, with a slight sh8ulder on the 
curve at 585 muy. 

It ig hoped to publish a fuller accofnt of the 
properties of this compound and related derivatives 
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elsewhere. We thank the Director and Council of the 
British Food Mamnufacturmg Industries Research 
Association for permission to publish this com.” 
munication. 
J.-I. ANDERTON 

5 D. J. Locke 
The British Food Manufacturing 
Industries Research Association, 

Randalls Road, 
Leatherhead, Surcey. Jan. 5. is 
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Mechanism of Sclerotin Formation : 
the Participation of a Beta-Glucoside 


ScLEROTIN, a sksletal material commonly found in 
invertebrate animals!, was shown by Pryor? to consist 
of protein, hardened by reaction with an, o-quinone. 
He gave an accourt of the formation of the ootheca 
of the cockroach, Blatta orientalis, which is composed 
of sclerotin. The ootheca is derived from the secre- 
tions of the two colleterial glands, and it is the 
larger left gland that secretes the structural protein. 
Pryor found that 2 phenolic substance, later shown 
to be protocatechuic (3: 4-dihydroxybenzoic) acid?, 
was abundantly “resent in the fluid within the 
ootheca, and he attributed the secretion of this phenol 
to the right gland. There was evidence for supposing | 
that this oxidation to a quinone was enzymatic. 

The results of our experiments with the colleterial 
glands of both Blatta orientalis and Periplaneta 
americana do not entirely support this explanation. 
In agreement with Pryor and others®, the presence of 
protocatechuic acid in the ootheca has been demon- 
strated chromatographically and spectroscopically. 
Also, the protein secretion of the left gland has 
been found to be converted to sclerotin if it is m- 
cubated with synthetic protocatechuic acid, or the 
oothecal fluid (cortaining the natural acid), or with 
homogenized right-gland tissue. All attempts, how- 
ever, to detect protocatechuic acid in the right gland 
have failed. Homcgenates, extracts and hydrolysates 
of the gland have been found to contain only small 
amounts of phenols, none of which 1s protocatechuic 
acid. The colour reactions of the gland with ferric 
chloride, argentancmonium solutions, and diazonium 
compounds bear no relation to the very intense 
reactions given by oothecal extracts. It is'concluded 
that the right glamd is not the gland which secretes 
the phenol operative in the tanning process. 

On. the other hand, homogenized left-gland tissue, 
or alcoholic extracts of it, have been found, by the 
use of paper partition chromatography, to contain 
considerable amounts of a substance (Rr 0:58 in 
butanol — acetic acid — water, 4— 1-5) which shows 
thé reactions of a phenol and strongly absorbs ultra- 
violet light in the region of 250 mp, but, which does 
not have the reducing properties of a dihydroxy- 
phenol. This substance constitutes some 10 par eent 
of the dry weight of the gland. After four hours 
incubation at 37° C. with right-gland tissue, jt is con- 
verted completely to ‘d-glucose and protocatechuic 
acid. It is levorotatory, and it is*leaved »yedilute 
acids and by ®-glucosidase prepayations., It has 
chromatographic properties which are identical with 
those of a synthetic specimen of 3-hydroxy-4-(B- 
glucepyranosido)-benzoic acid, and of this glucoside 
extracted from the feces of locusts injected with 


protocatechuic acid. 
€ 


820 - 

The activity of the secretion of 140 
„tho right gland led us to suppose that 
16 contained a; B-glucosidase. In con- 
firmation of this, it has been found that 
right-gland tissue will bring about the 
hydrolysis of salicin, a B-glucoside from 
willow bark. Moreover, a preparation 
of 6-glucosidase from yeast, added: to 
left-gland tissue, has the same effect 
as the addition of right-gland tisste; 
namely, liberation of protocatechuic 
acid and glucose. 

Thus, the mechanism of sclerotin 
formation in this instaneé can be ex- 
plained as follows: the left gland con- 
tains the protein to be tanned, poly- 
phenol oxidase*, and the above-men- 
tioned glucoside; the right gland 0 
contains-a 8-glucosidase. At oviposi- 0 
tion, when. the secretions are mixed, the 
glucosidase liberates the o-dihydroxy- 
phenol. This is oxidized ın the presence 
of the oxidase to the o-quinone, which ` 
reacts with the protein, making it 
hard and insoluble. Preliminary ex- 
periments indicate that this process  _ 
is not confined to the glands which secrete the ootheca, 
but is of widespread occurrence. In the light of the 
comparative rarity of aromatic glucosides in animals’, 
and of the extracellular nature of the reactions, the 
processes are of considerable biochemical interest. 

It should be pointed out that histochemical tests 
carried out on colleterial gland tissue give most mis- 
leading results. The glucoside is readily oxidized by 
periodic acid, yet the left gland gives no periodic 
acid/Schiff reaction. On the other hand, the right 
gland gives a very strong reaction. It is to be sup- 
-posed that the glucoside, which we have found to be 
soluble in both water and ethanol, is lost during the 
preparation of sections. The strong periodic acid/ 
Schiff reaction of the right gland may be due to the 
carbohydrate present in the enzyme‘. 

We wish to thank Dr. Saiyid Ahmad Shafiq, with 
whom we collaborated for a period, and Prof. A. C. 
Hardy, Sir Rudolph Peters, and Dr. John R. Baker 
for advice and encouragement. 

P. C. J. BRUNET 
P. W. KENT 
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: Department of Biochemistry, 
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1 Brown, C. H., Nature, 185, 275 (1950). 
* Pryor, M. G. M., Proc. Roy. Soc., B, 128, 378 (1940). 


` Pryor, M. G. M., Russell, P. B., and Todd, A. R., Biochem. J., 40, 
827 (1946). 


“Brunet, P, C. J., Quart. J. Micr. Sci., 98, 47 (1952). 

’ Myers, C. M, and Smith, J. N., Brochem. J., 58, 498 (1954). 

* Veibel, S., in Sumner, J. B., and Myrback, K., “The Enzymes”, 
1, Pt. 1, 589 (Academic Press, New York, 1961). 
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Reversal of the Fungicidal Effect of 
«e Dithiocarbamyl Compounds 

A PHENOMENON which has afoused some speculation 
is theereversal or%inversion of the fungicidal effect of 
the dithjocarbargyl compounds. First described by 
Dimond and Heuberger!, it shows itself as a lack of 
toxicity at intermediate c@ncentrations, whereas at 
higher and lower, growth inhibition ‘may be nearly 
complete. Some explanations have been proposed)? ; 
but none of them so far seems satisfactory. 
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Sodium dimethyldithiocarbamate (umole) - 


Fig..1. Action of various concentrations of sodium dimethyldithiocarbamate on , 
the oxidation of acetate by yeast in a phosphate buffer of pH 68-3. 

micromoles cupric sulphate per litre added. 
Sulphate, Curve ¢, 15 micromoles cupric sulphate and 25 micromoles zine sulphate 
added. The apparent stimulation of the respiration above the control at higher , 
concentrations of the sodium compound in the presence of cupric ions ig due to the 


Curve a, 25 
e b, the same concentration of zinc 


removal of cupric ions from fhe substrate 


Using ordinary yeast (Saccharomyces cerevisiae) as 
the test organism, it has been found that the oxida- 
tion’ of sodium acetate, in a complete nutrient 
medium without a source of nitrogen, was inhibited 
by the same concentrations of sodium dimethyl- - 
dithiocarbamate that caused growth inhibition. As 
the oxidation of glucose was considerably less in- 
hibited, it-suggests that inhibition is due to reactions 
connected with the uptake of acetate and formation ` 
of acetyl-coenzyme A. Comparative experiments 
with phosphate buffer alone, and with the various 
components of the nutrient solution added, demon- 
strated that the heavy metals had a strong synergistic . 
effect on the action of sodium dimethyldithio- 
carbamate. i 

The effect of zinc and cupric ions was examined 
more closely, and curves a and & in Fig. 1 were 
obtained. It was further found that, m a mixture 
of zinc and copper salts, copper *dimethyldithio- 
carbamate is formed -first when sodium dimethyl- 
dithiocarbamate is added, the zine compound being 
formed when only all cupric 1ons have been chelated. 
Copper dimethyldithiocarbamate is thus the more 
stable of the two complexes. It can be concluded, 
therefore, that in a mixture of cupric and zinc ions, 
the action of sodium dimethyldithiocarbamate would 
at first be similar to that in the presente of cupric 
ions only; and, after the equivalence point for the 
formation of the copper compound is reached, it 
would be similar to that in the presence of zinc ions 
only. Experiments have shown this to be the case, 
(curve c, Fig. 1). 

The pecuhar shape of the curve of action of sodium 
dimethyidithiocarbamate in the presence of cupric 
ions can scarcely be explained by assuming that 
only one type of complex exists between cupric ions 
and dithiocarbamate. 

A detailed spectrophotometrie examimation of 
aqueous solutions of dilute (20 micromoles per litre)’ 
cupric sulphate, to which varying amounts of sodium; 
dimethyldithiocarbamate were added, was then!) 
undertaken. ‘Using’ 10-om. cuvettes in a Cary record- 
ing spectrophotometer, curves were obtained which 
with the sthaller additions of the sodium compound, 
showed a peak at 3800 A.; as more of this compound 
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was added, the peak seemed to disappear, and the 
normal absorption maximum for the copper com- 
pound ai 4600 A. (in carbon tetrachloride 4350 A.) 
emerged. At shorter wave-lengths, the spectra were 
very similar, with the exception that the maximum 

- at 3100 A. was less pronounced at lower concentra-: 
tions of the sodium compound. 

The peak at 3800 A. seemed to reach a maximum 
at about the same concentrations of sodium dimethyl- 
_dithiocarbamaf% which, in the presence of cupric ions 
of a similar concentration, caused maximal inhibition 
of growtlr and acetate oxidation (about 6 wmoles per 
litre of the sodium compound). It is assumed that 
the compound ‘occurring under these conditions, and , 
responsible for the maximum at 3800 A., 18 the 1: 1° 
complex of cupric dimethyldithiocarbamate, namely : 
(CH). 2 N—CS,Cut. 

, This compound seems to be an intermediate m 

the formation of the normal 1:2 complex, and it 

does not seem improbable that it may have some 
- stability in very dilute solutions, in the presence of 
r excess cupric ions. 

Hence we believe that the action curve of sodium 
dimethyldithiocarbamate on micro-organisms can be 
explained as follows: section 1 of curve ¢ (Fig. 1): 
strong mhibition due to the formation of the 1:1 
complex of the copper compound ; section 2: reversal 
of the inhibition due to transformation of the 1:1 
complex to the normal 1 : 2 complex, whichis practic-. 
ally insoluble ; section 3: inhibition due to formation 
of the zine compound and other heavy-metal com- 
plexes with less stability. 

It should be mentioned that, besides being valid 
for all dithiocarbamates (not bis-dithiocarbamates), 
this explanation also applies to the inversion phe- 
nomenon observed with tetramethylthiuram dı- 
sulphide and tetramethylthiuram monosulphide, 

~because these compounds in biological systems have 
been found to be’reduced or hydrolysed to form 
dithiocarbamate ions. 

The findings reported here also explain some of the 
disagreements found in the literature regarding the 
toxicity of copper dimethyldithiocarbamate. 

A full account of the physiological effect of the 
dithiocarbamy! c8mpounds on fungi will be published 
elsewhere. 

JOSTEIN GOKSGYR 
Central Institute for Industrial Research, 
Oslo. 
Jan. 12, 


- Dimond, A. E., Heuberger, J. MAE La Stoddard, E. M., Connecticut 
Agric. Exp. Sta., Bull. 451, 635 (1941). 


3 Blackith, R R. Es Nature, 161, ae (1948). Montgomery, H. B., and 
aw, H , Nature, 161, 888 (194 3). 


Labelling Locusts with Radioactive Isotopes 


Fottowine . successful attempts at marking 
Lepidopterous larve with radioactive sulphur with 
the object of mvestigatmg population dynamics, 
larval death-rate, and dispersal', an opportunity 
presented itself of applying similar principles to 
locusts (Locusta migratoria L. and Locusiana pardalina 
Walk.). Accordingly, a series of laboratory experi- 
ments was carried out on (a) locust hoppers and 
(0) locust adults. In each case, phosphorus-32 was 
given and feeding permitted for twenty-féur or forty- 
«eight hours, and this was followed by their return 
to normal food; thereafter, each having been 
anesthetized by carbon dioxide, the individual counts 
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¿por minute were recorded with a Geiger counter, as 
"also were those for sheir excreta and exuviz. i 
(a) Locust hoppers. Large numbers of first- and 
second-instar hoppers were fed on hydroponic maize 
and grass, grown in solutions of phosphorus-32. ‘Thus 
the isotope was given in an organic state. Also, sieved 
-wheat bran was impregnated with labelled phos- 
phoric acid, and a strength of 10 uc. of phosphorus-32 
per gm. of bran was’ found adequate. Uniformity 
of spread was checked by dyes. It was established 
that 40 gm. of sieved wheat bran would take up 
100 c.c. of radioact-ve solution which, when mixed, 
gave a satisfactory spread of activity. Rapid drying ' 
at high temperature followed by stirring (a mask 
being worn) was essential; otherwise fermentation, 
resulting in deaths of locusts, took place. Known 
strengths of inorganic a -32 were thus 

ingested. 

Individuals made radioactive: during their first and ~ 
second instars gave counts easily recognizable three 
to five weeks later, after they had become adult. 
There was no apparent difference in this respect 
between the gregaria and solitaria phases. The total 
phosphorus loss (exchange plus decay) after the 
initial twenty-four nours feed was 80 per cent for 
the next fortnight. 

For the first twenty-four hours following radio- 
active feeding, each hopper lost about half its radio- . 
activity and, during this period, the excreta gave 
correspondingly high counts. Thereafter, the loss 
was negligible. Exuvie contained very little phos- 
phorus-32. l 

There was no apparent difference between hoppers 
that mgested organic phosphorus-32 and those that 
ingested inorganic radioactive phosphorus. 

At a temperatura of 85°-90° F., there were, in 
both cases, individnals which showed very low or 
no radioactive counts. This was found to be due to 
the fact that, durimg ecdysis, the hopper does not 
feed for a period of about twenty-four hours. A 
standard error can therefore be worked out for the 
proportion of hoppars which fail to become recog- 
nizably radioactive during their feeding time at a 
given temperature. This may account for the de- 
ficiency of radioacsive releases reported by other 
workers (Putnam, L. G., personal communication) 
even when sampling is carried out mmediately after 
release. 

Among individuais feeding on radioactive hydro- 
ponic plants, a much greater uniformity of count 
was obtained by crowding, so that no one hopper 
fed exclusively on one leaf. The variance of the leaf 
counts was thus equalized. 

Treated hoppers had a slightly higher mortality 
rate than untreated hoppers, and death usually 
-occurred during ecdvsis. The speed of metamorphosis 
appeared to be slowed down. 

(b) Adult locusts. Similar feeds, both organic and 
inorganic, were given to adult locusts, and counts 
of up to 27,000 per minute at a distance of half an 
inch were obtained. With adults, the counts jwere’ 
much more uniform than with hoppers. Using a 
“‘Devilbliss’ No. 15 atomizer, adult L. migratogia were 
also sprayed with phosphorus-32 in a wetting agent 
and their subsequent counts recorded. - o 

As in the case of hoppers, but to g slightly lesser 
degree, phosphorus-32 was rapidly absorbed by adults, 
both as an organic gnd @m inorganic salt, and was 
retaingd for a pericd of up to five weeks. Treated 
adults could be recognized at a distance of ten inches 
for a fortnight. Ths Geiger counts for excreta, high 
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for the first twenty-four hours, fell rapidly to negligible, 
proportions, the locusts losing 45 per cent of their 
radioactivity durmg that period. 

Auto-photography of adult locusts given a forty- 

eight-hour radioactive feed showed a concentration 
in the metathoracic pair of legs and in the ovaries 
and testes. The wings appeared to hold no phos- 
phorus-32, as distinct from those adults, reared from 
radioactive hoppers, the wings of which showed up 
clearly on the films. This difference would permit 
double marking with the same isotope of both 
hoppers and adults within a given population. 
. In view of the fact that locust hoppers cast their 
skins frequently, external marking is of no use. This 
being so, there is no adequate marker available other 
than a radioactive isotope, and for work where a 
8-ray is sufficient, phosphorus with a half-hfe of 
14-3 days is the most suitable element. There is no 
difference in the absorption of it by a hopper whether 
it is given in an organic state in grass and maize made 
radioactive or as an inorganic salt in bran. The bran 
feed 1s the obvious method of choice in the field, and 
large numbers of first- and second-instar hoppers can 
thus be made radioactive at comparatively low cost. 
Much could be learnt about hopper movement and 
death-rate by this method, the only one at present 
available. Its use, however, would entail the ex- 
_ penditure of much time and labour by specialized staff 
using costly apparatus. An attempt was made to 
circumvent this by an approach to Messrs. Kodak, 
Ltd., with the object of obtaining a B-ray-sensitive 
8 mm., film trace, suitably insulated and of known 
length, which could be laid in the track of advancing 
hoppers. With random sample counts taken over this 
for fixed periods, subsequent developing would show 
the passage of radioactive hoppers. Unfortunately, 
this method is so far inapplicable for B-rays, as there 
is no strip sufficiently sensitive for so short a traverse. 
For the present, therefore, orthodox methods, in- 
volving capturing hoppers with a net and scanning 
the bag with a Geiger counter, would have to be 
used, though direct scanning of hopper concentrations 
could possibly be undertaken at night. Future 
developments in the direction of using a portable 
scmtillation counter, with material emitting a y-ray, 
may simplify this. ` 

Unless some sutomatie recording device can be 
found, it seems that for labelling adult locusts radio- 
active isotopes have no advantages over the well- 
tried colour paints, with which adults have been 
marked in the past for observing dispersal®. Untrained 
workers can see and record these, whereas radio- 
active locusts demand highly skilled technicians 
using special apparatus. 

I wish to thank the following members of the 
University of Cape Town who gave me facilities: 
Prof. J. Day, Department of Zoology; Dr. A. M. 
Cormack, Department of Physics, for much technical 
advice; and Prof. E. Isaac and Dr. E. Schelpe, 
Department of Botany. I am also indebted to the 
~mitj-Locust Research Centre for providing a grant for 
this work, and to the Nuffield Foundation for allowing 
me six months leave of absence. Full results have 
been. deposited with the Ant® Locust Research Centre, 
Britjshe Museure (Natural History), London, 8.W.7. 

. H. B. D, KETTLEWELL 
Genetiés Laboratory, Department of Zoology, 
University of Oxfogd. Jan 28. 
1 Kettlewell, H. B. D., Nature, 170, 584 (1952). 
z Davey, J. T , Nature, 172, 720 (1953). Lea, A., Sei. Bull. Dep. Agric. 


‘Africa, No. 344 (Locust Research Series No. 15) (1953). 
Richards, O. Yo Anti-Locust Bull, No. 15 (1958). 
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Elution of lsoagglutinins adsorbed by 
Platelets 


Tse existence of A, B, O and AB groups in~ 
thrombocytes, cofresponding . to these groups in red 
‘The identity of.. 
the A and B antigens in. platelets and red blood 
cells has been proved by: (1) platelet agglutination 
with antisera ; (2) cross-adsorption of isoagglutinins 
with thrombocytes and erythrocytes; (8) inhibition 
of isoagglutinins with saliva from secretors ; and (4) 
neutralization of antisera with A- and B-group 
specific substances. Similar results of agglutination 
of platelets were reported by Ruggieri and Bolognesi’.- 
Adsorption of A- and B-isoagglutinins with platelets 
was reported by Moureau and André‘, 

The present communication deals with studies on 
eluates of antisera adsorbed with large amounts of 
platelets. The method of elution used is based on 
Details of the prep- 
aration of platelet suspensions and sera: have been 
described elsewhere’. ` 

To a platelet sediment prepared from 40-50 ml. 
of blood, 0-5 ml. of normal saline was added, and the 
tube shaken gently for 3-5 min. at about 6°C., to 
obtain a homogeneous concentrate of platelets. This 
suspension was added to 0-7 ml. of a high-titred anti- 
serum in @ siliconed tube and left for 15-20 hr. at 
6° C., being occasionally shaken. After centrifuga- 
tion af 2,000 r.p.m. for 10 min., the adsorbed serum 
was pipetted off, and the platelet sediment washed 
three -times in normal saline to ensure removal of 
traces of serum. 

The washed platelet sediment was resuspended in 
0-4 ml. of normal sgline and vigorously shaken by 
hand in a water-bath at 56° C. for 5 min. It was then 
centrifuged at 56°C. for 1 min. at 3,000 r.p.m. and 
the supernatant eluate was immediately removed. 
Special precautions were taken to ensure a constant 
temperature of 56° C. during elution. 

Using the above technique, eluates of fifteen 
different A, B and O sera were prepared and examined 
for agglutinating capacity against erythrocytes arid 
thrombocytes. Typical results of elution experiments 
are given in Table 1. ® 


Table 1 


it 
















Titra of gerum Adsorption | Titre of serum | Titre of eluate 
before ae with platelets after one ad- against red 
of blood sorption with blood cells 

platelets group platelets 





Anti A 1:128 1:2 
ånti B 1:256 1:64 
Anti A 1.64 1: 
Anti B 1:32 1 
Anti A 1:128 1 





Eluates with a titre of 1:16 and higher also 
agglutinated platelet suspensions of the corresponding 
blood group. 

i J. GUREVITCH 


D. NELKEN 
Hebrew University~Hadassah Medical School, 
Jerusalem. ° 
Dec. 22. 


2 Gurevitch, J., and Nelken, D., Nature, 173, 356 (1954). 

3 Gurevitch, J „and Nelken, D., J. Lab and Clin. Med., 44. 562 (1954) 

3 Een P., and Bolognesi, G., Boll. Soc. Ital. Ematologia, 2, 12 

4 Moureau, #., and André, A., Vos Sanguinis, 4, 46 (1954) ; “Nature 
174, 88 (1984). 

ž Landsteiner, K., and Miller, C. F, J. Hap. Med., 42, 852 (1926). 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 
S 


Monday, May 9 
LABORATORY ANIMALS BUREAU (at the Royal Soctety of Medicine, 
1 Wimpole Street, London, W.1), at 10 4,m.—Symposium on “The 
Breeding of Laboratory Animals”. 


ROYAL GEOGRAPHTOAL SOCIETY (at 1 Kensington Gore, London, 
oe at 5 p.m.—Prof. D. L. Linton: “The Nature and Significance 
of Tora’. 


= Tuesday, May 10 


WRIGHT-FLEMING INSTITUTE OF MICROBIOLOGY (at St. Mary’s 
Hospital Medical School, London, W.2), at 6 p.m-—Dr. D. A. Long: 
“The Response, of the Host to Bacterial Infection” (Almroth Wright 
Lecture). 
> ZOOLOGICAL Soo OF LONDON (at the Zoological Gardens, 
Regent’s Park, Londén, N.W.1), at 5 p.m.—Secientific Papers. 


INSTITUTION OF NAVAL ARCHITECTS (joint meeting with the 
INSTITUTE OF MARINE ENGINDERS, at 85-88 The Minories, London, 
E.C.8), at 5.30 p.m —Symposium on “Advanced Machinery Instala- 

Mions Designed for the Maximum Saving in Weight and Space”. 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W.C.1), at 5.30 p m.—Prof. Herbert 
U. Brown (Purdue University): “A Proposed Quantitative Treatment 
of Aromatic Substitution’’.* 


UNIVERSITY OF LONDON (at King’s College, Strand, London, W.C.2), 
mit 5.30 p.m ——Dr. Harriett Ephrussi-Taylor (Université de Paris): 
a: duced Transformations of Bacteria”.* (Further lectures on May 11 


ind 13.) 
Wednesday, May I! 


UNIVERSITY OF LONDON (at the London School of Economics and 
Political Science, Houghton Street, Aldwych, London, W.C.2), at 

pm.—Mrs. C. Cockburn ‘Social Insurance and its Relation to the 

lief of Distress”. (Second of seven University Extension -Lectures 
«n “The Development and Pattern of the Social Services’’.) 


PHYSIOAL SOCIETY (at the Royal Institution, 21 Albemarle Street, 
ondon, W.1}, at 4.80 p.m—Annual General Meeting, followed by 
rof. H. S. W. Massey, F.R.S. : “Progress and Problems of Physics 
to-day” (Presidential Address). 


GEOLOGIOAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
„ndon, W.1), af 5 p.m.—~Prof. A. Rittmann (University of Cairo) 
Mountain-buiding and Volcanism’. 


MEDICAL RESRAROH COUNCIL (at the National Institute for Medical 
esearch, Mull Holl, London, N.W.7), at 6 p.m.—Dr. Emil L. Smith 
ey of Utah): “The Chemistry of Antibodies and Gamma 
‘lo ng”. 
ROYAL STATISTICAL Soorety (at the London School of Hygiene and 
‘ropical Medieme, Keppel Street, London, W.C.1), at 515 pm— 
posium on “Linear Programming”. Papers by Dr. 8. Vajda, 
. &. M. L. Beale, Dr. G. Morton and Mrs. A. H. Land. 
INSTITUTE OF PETROLEUM (at 26 Portland Place, London, W.1), 
. 5.30 p.m.—Mr. E. H. Walker, Mr. R. M. Eltringhbam and Mr. A. 
menok; “Evaporation Losses from Petrol Storage Tanks in the 
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INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
amace, London, W.C.2), at 5.80 p.m.—-Papers on ‘Transistors and 
sher Semi-Conductor Devices”. 


ROYAL INSTITUTION, LIBRARY CIRCLE (at 21 Albemarle Street, 
ondon, W.1), af 5.30 @.m.—Mr. Ralph Cory: “Library Remin- 
ecences’’. 

SOOIRTY OF CHEMICAL INDUSTRY, Foon GRovP (in the Rooms of 
mio Chemical Soclety, Burlington House, Piccadilly, London, W.1), 
, 6.80 p.m.—Annual General neers | followed by the Chairman's 
Idress—“‘Wartime Food Processing Problems in Retrospect”. 


Thursday, May 12 


ROYAL Soorery (at Burlington House, Piccadilly, London, W.1), 
1 4.30 p.m.—Film illustrating some of tha research activities of the 
mituto Superiore di Sanita, Rome, with a brief introductory address 
r the Direotor-Gegeral—Prof D. Marotta. Prof. B. B. Chain, F.R.S. : 
some Recent Advances in Carbohydrate Metabolism”. 
UNIVERSITY OF LONDON (in the Physiology Theatre, University 
«allege, Gower Street, London, W.C.1), at 4.45 pm.—Prof. Emil L 
ith (Utah): “Mode of Action of Proteolytic Enzymes”. (further 
stures on May 16 and 19.)* 
INSTITUTION OF CIVIL ENGINEERS (at Great George Street, West- 
nster, London, 8.W.1), at 5.30 p.m —Mr. D. H. Little and Mr. 
Augustus Smith: “Some Steel Structural Frames Designed on 
astic Theory”. > 
INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, London, 
STE at 5.30 p.m.—Discussion on “Image Intensification in 
adiology’’. 


PHYSIOAL SOCIETY, AcoUSTIOS GRoUP (ın the Physics Department 

Imperial College, Imperial Institute Road, London, 8.W.7), at 

0 p.m.—Mr. D. W. Robinson and Mr. R. 8. Dadson: “A Re- 

ermination of the Equal4oudness Relations for Pure Tones”. 

UNIVERSITY OF LONDON (at Wye College, Wye, near Ashford, Kent), 

8.15 p.m —Prof. Fredrik Nilsson (Sweden): “Horticultural Re- 
«rch in Sweden with special reference to Berry Fruits’”.* 


Friday, May 3 - € 
SoomtTy FOR ANALYTICAL CHEMISTRY, BIOLOGICAL METHODS GROUP 
the Lecture Hall of the Royal Society of Tropical Medicins and 
‘glene 26 Portland Place, London, W.1), af 230 p.m®@~Meeting 
“Biological and Microbiological Methods of Estimating Vitamin 
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ROYAL ASTRONOMIOAL Seo1ktTY (at Burlington House, Piccadilly, 
Rondon, W.1), at 4.80 p.om—Scientific Papers. 


INSTITUTION OF MEORAMICAT ENGINEERS (at 1 Birdcage Walk, 
Westminster, London, 8.W-1), at 5.30 p.m.—Mr. J. Manhajm and 
Dr. D. C. Sweeney : “Hydraulic Look” : Mr. A. E. Bingham: “Liquid 
Springs: Progress in Desim and Application”. 


ROYAL INSTITUTION (af 21 Albemarle Street, London, W.1), at 
9 p.m—Mr. BR. W. Douglas: “The No-Man’s Land between Con- 
ductors and Insulators”. 


Sazurday, May !4 


BIOCHEMICAL SOCIETY (a. the University, Reading), at 11 a.m — 
Scientific Papers. 


BRITISK INTERPLANETAR SOOIETY (in the York Hall of Caxton 
Hall, Caxton Street, Wessminster, London, 8.W.1), at 6 p.m— 
Short Paper Evening.” 


APPOINTMENTS VACANT 


APPLICATIONS are invitel for the following appointments on or 
before the dates mentioned- 

ASSISTANT, Grade B (g-aduate in mathematics, engineering or 
science, and with teaching or industrial experience), IN THE DEPART- 
MENT OF MATHEMATICS—Tae Registrar, College of Technology and 
Commerce, The Newarke, ueicester (May 12). 

CHAIR OF PHYSIOAL METALLURGY at the Imperia! College of Science 
and Technology, London, S. ¥.7-~The Academic Registrar, University 
of London, Senate House, Eondon, W.C.1 (May 13). 

ASSISTANT LECTURER 0” LECTURER IN THER DEPARTMENT OF 
PHARMACOLOGY AND THER#PEUTICS—The Registrar, The University, 
Liverpool (May 14). 7 

LECTURER (with a degres in physies and suitable se paca A 
coe IN PuHysics-—-The Principal, Acton Technical College, High 

treet, Acton, London, W.E (May 14). 

LECTURER (with a good honours degree and an interest in the 
history and philosophy of science) IN EpvOATION—The Registrar, 
The University, Shefiteld (May 14). > : 

LEOTURER (with a good Honours degree, and preferably with teach- 
ing and industrial experienc.) IN Prysiocs, and an Assistant, Grade B 
IN PuHysics, at Bournemouw Municipal College of Technology and 
ea aia Chief Eduration Officer, Town Hall, Bournemouth 

y ” 

LECTURER (with special qualifications in organic chemistry) IN 

a a he Registrar, King’s College, Newcastle-npon-Tyne 
y 14). 

RESEARCH FELLOWS anc RESEARCH ASSISTANTS IN THE Davy 
FARADAY RESHAROH LABOEATORY of the Royal Institution, to work 
in the fields of X-ray crystaLography and metal physics—~Sir ‘Lawrence 
meee ae Royal Instifation, 21 Albemarle Street, London, W.1 

Y + 

SENIOR Puysicist (with a thorough knowledge of classical and 
modern physics, and with research experience of Ph.D. standard) Iw 
THE REGIONAL PHYSIOS DEPARTMENT-—The Secretary and Treasurer, 
Board of Management for G-:asgow Western Hospitals, 10 Park Circus, 
Glasgow, ©.3 (May 14). 

LECTURER IN EDUOATION—The Principal, Borough Road College, 
Isleworth, Middx (May 16). 

LECTURER IN MATHEMATI“S at the University of the Witwatersrand, 
Johannesburg, South Africe—The Secretary, Association of Univer- 
sities of the British Commonwealth, 36 Gordon Square, London, 
W.C.1 (South Africa, May 28). 

LECTURER or ASSISTANT LECEURER (with experience of university 
teaching, and proferably with special qualifications ın- petrology) 
IN THE DEPARTMENT OF GEOLOGY—The Secretary and Registrar, 
The University, Southamp-pn (May 16). 

LEOTURER (with special -nterests in the teaching of bialogy) IN 
GENERAL SOIRNOE, at Didsbury Training College—The Chief Educa- 
tion itoen, (S3/L), P.O. Fox 480, Education Offices, Manchester 3 

y 


ASSISTANT LECTURER IN PHYSIOS, and a LEOLURER IN MECHANICAL 
ENGINEERING at Manchester Municipal College of Technclogy (Faculty 
of Technology in the Uncversity of Manchester)—-The Registrar, 
College of Technology, Marchester (May 23). 

LEOTURER (with a degree-or recognized diploma m mining) IN THE 
DEPARTMENT OF MINING ATD GEROLOGY—The Principal, Wigan and 
District Mining and Technizal College, Wigan (May 23). = 

PROFESSOR OF APPLIED ELECTRICITY AND HEAD “OF DEPARTMENT, 
and & PROFESSOR OF PHILCSOPHY AND HEAD OF DEPARTMENT—The 
aoerotary and Registrar, University College of North Wales, Bangor 

BY 

ELECTRONICS ENGINBER Co PHYSICIST (with recognized professional 
qualifications in electronics, and an interest in computing machines) 
IN THE COMPUTATIONAL LASORATORY, to work on problems of char- 
acter recognition in connexion with mechanical translation—~The 
Secretary, Birkbeck College Malet Street, London, W.C.1 May 28). 

ASSISTANT po graduate) IN THE BACTERIOLOGY DEPARTME 
-—The Medical Superintendent, Western Infirmary, Glasgow (Mnye2%}). 

CHAIR OF MEOHANIOAL EXGINBERING—The Registrar, The Univer- 
sity, Leeds 2 (May 30). 

CHAIR OF ENGINEERING (Mechanical) at Auckland Uaiversity 
College (University of New Zealamd)—The Secretary, Association of 
Universities of the British Cammonwealth, 36 Gordon Square, London, 
W.C.1 (New Zealand, May 31). © 

HEAD OF THE DBEPARTMINT OF GEOLOGY at the University of 
Malaya, Singapore—-The ‘Secretary, Inter-Univdfsity CowMcil for 
Higher Education Overseas, 1 Gordon Square, London, W.C.1 (May 31). 

EQTURER IN PuysicsS—"he Secretary of University Court, The 
University, Glasgow (May El). 

ANALYMOAL CHEmIstT, Principal Research Officer or Senior Research 
Officer grade, with the Australian Atomic Energy Commission, to 
supervise an analytical service and develop new analytical methods 
in chemistry and radiocheristry-—-The Secretary, Australian Atomic 
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Energy Commission, 45 Beach Street, aah N.S.W., Australia, or 


to AAMO- Taaison Officer, Australia House, Strand, London, W.C®. 
une . » d 

-ASSISTANT LEOTURER IN INORGANIC AND PHYSICAL CHEMISTRY —- 
The Registrar, ee Mary College (University of London), Mile End 
Road, London, E.1 (June 4). 

COKE RESHARCH ow (graduate of a British University) for 
research in the Department of Fuel Technology and Chemical Engineer- 
ing—The Registrar, The University, Sheffield (June 12). 

ANALYST (with a first- or second-class honours degree with chem- 
atiy as the main subject, and preferably with a previous knowledge 
of the natural rubber industry) AT THE RUBBER BESHARCH INSTITUTE 


NATURE 


OF MALAYA,-Kuala Lumpur, to take charge of the analytical services . 


in the Chemical Division, and to conduct research {nto new methods 
appropriate to raw materials and products of the natural rubber 
industry, and a SOILS QHEMIST (with a first- or second-class honours 
degree and at least three postgraduate years experience) IN THE SOILS 
DIvision, to undertake work on soil fertility problems with particular 
teference to rubber cultivation—-The Secretary, London Advisory 
eee Rubber Research, Imperial Institute, London, 8.W.7 
une 15). 


ASSISTANT LEOTURER IN Puysics at the- University College ‘of: 


Khartoum—the Secretary, Inter-University Council, 1 Gordon Square, 
London, W.C.1. 7 

ASSISTANT METEOROLOGIST (with H.S.C. or equivalent in mathe- 
matics and physics, and preferably with experience in AETA i 
with the Nigenan Federal Government—The Crown Agents, 4 Mill- 
bank, London, 8.W.1, quoting M$B/84743/TA. 

BIOCHEMIST, Sctentifia Officer grade (preferably with some mech- 
anical aptitude), to study the composition and purification of large- 
scale preparations of leaf protein-—-The Secretary, Rothamsted Experi- 
mental Station, Harpenden, Herts, quoting “187”. 

LECTURER or ASSISTANT LECTURER IN PuHysIos—-The Registrar, 
The University, Nottingham. \ 

LIVESTOCK IMPROVEMENT OFFICER (with-a degree in agriculture 

eneral farming experience, and a bias towards livestock manage- 
5. in Uganda, to manage one of two experimental farms at which 
Management are under 


and 
ment 
roblems o 
nvestigation—The Director of Recruitment, Colonial Office, Sanctuary 
Buildings, Great Smith Street, London, 8.W.1, quoting BCD.67/9/06. 

PRINCIPAL SOLENTIFIC OFFICER or SENIOR ScmnTIFIC OFFIORR 
(with a first- or second-class honours dorto in chemistry and with 
experience in the operation of chemical p nt in the explosives fteld), 
to take charge of losive research and development work on pilot 
plant scale and to direct pilot plant operation—The Senior Recruit- 
ment Officer. Atomic Weapons Research Establishment, Aldermaston, 
Berks, quoting §87/WGEH/2. id 

READER and SENIOR LECTURERS or LECTURERS IN CHEMISTRY-—~ 
The Dean, College of Arts and Science, Baghda Dan. 

SCIBNTIFIO OFFICER (preferably with previous research experience) 
IN THE CHEMISTRY DEPARTMENT, for work on the physical chemistry 
us o ane Secretary, Rothamsted Experimental Station, Harpenden, 

erts, 7 

SOIENTIFIO OFFICER (with a first- or second-class honours degree 
or equivalent in electrical engineering or physics, and with a bias 
towards electronics) af an R.A.F. Experimental Establishment in 
Norfolk, for the ee and adaptation of radio equ ment 
pulse techniques, inclu g aerials, power supplies and displays- 
The Ministry of Labour and National Service, Technical and Scientific 
Register (K), 26 King Street, London, S.W.1, quoting D.163/5A. 

ENIOR LECTURER IN AGRICULTURE—The Registrar, Wye College 
(University of London), Wye, near Ashford, Kent. 

SENIOR LEOTURER IN THE DEPARTMENT OF MATHEMATICS at the 

of Education, Town Hall, 


Technical College, Bradford—-The Director 
Bradford. ; 

SENIOR SOLENTIFIO OFFICER or SOIENTIFIO OFFICER (with at least 
a frst- or second-class honours degree in physics or engineering, and 
with research experience in seme problems involving a theoretical 
approach to engineering, and @ reasonable knowledge of worksho 
practice), to carry out research on fundamental problems connecte 
with the design of ultra-high speed rotating systems—The Senior 
Recruitment Officer, Atomic Weapons Research Establishment, 
Aldermaston, Berks, quoting 522/WGE/84. 

SENIOR SCIENTIFIC OFFICER or SCIENTIFIO OFFIORR (with at least 
a second-class honours degree in physics or engineering, and prefer- 
ably with some postgraduate experience in heat transfer), for experi- 
mental research work in the field of reactor cooling—The Establish- 
ments Officer, United Kingdom Atomic mney Authority, Atomic 
aaa aoh „Establishment, Harwell, Didcot, Berks, quoting 
> SENIOR SOIENTIFIO OFFIOER (with at least a first- or second-class 
honours degree in mathematics or physics, and with a few years 
appropriate experience), for mathematical work associated with the 
design and development of radar and electronic devices-——Sentor 
Recruitment Officer, Atomic Aea pona Research Establishment, 
Aldermaston, Berks, quoting 596/WGE/2. 
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Philosophical Trgnsactions of the Royal Society of London. Series 
A: eMuthematical?and Physical Sciences. No. 931, Vol. 247 (17 
February 1955) : Ori the Assessment of Optical Images. By P. B. 
Feligette and EB. "H, Tinfoot. Pp. 369-407. 12s. 8d. Seres B: 
ee Sciences. No. 656, Vol. 238 (10 February 1955) The 
Fiight Muscles of Insects---Their tomy and Histology: with some 
Observations on the Structure Uf Strifted Niuscle in General. By 
O. W. Tiegs. The Path of the Slow Contractile Wave in 4nthropod 
Muscle Fibre. By E. Matthasiand O. W. Tiegs. Pp. 221-359+plates 
17-37. 80s. No. 657, Vol. 238 (10 February 1955): The Effect of 
Water and of Isotonic Saline Administration on the Renal Plasma 


` Committee for Brown Trout Research, 1953-1964. 


May 7, 1935 Vot 175 


and Glomerular Filtrate Flows in the Dog, with Incidental Observations 
of the Effects on these Flows of Compression of the Carotid and Renal 
Arteries. By B. V. Sellwood and E. B. Verney, Pp. 361-396. 12s. 
(London: Royal Society, 1955.) w- [212 

National Coal Board. Report of the Advisory Committee on 
Organisation. Pp. lif+105. (London: National Coal Board, od 


28, 6d. 
London School of Hygiene and Tropical Medicine, mcorporating 
the Ross Institute (University of London). Report of the 29th, 


- Meeting of the Ross Institute Industrial Advisory Committee. Pp. oa 


London: Ross-Institute of Tropical Hygiene, 1956.) [2 

Association of Universities of the`British Commonwealth. Report 
of the Executive Council together with the accounts of the Association, 
for the year Ist August 1958 to 31st July 1954, Pp. 22. (London: 
Association of Universities of the British Comefonwealth, 1955.) _ [23 
London School of Hygiene and Tropical Medicine, incorporating.the 
Ross Institute (University of London). Report on the work of the 
School for the year 1953-1954. Pp. 186. (London: London School 
of Hygiene and Tropical Medicine, 1955, . [23 
University of London. University College—Annual Report, 1953~ 
1954. Pp. 97. (London: University College, 1955.) 2% 
International Tin Research Council. Annual Eeport, 1954. Pp. 28 

(Publication 283). (Greenford, Mddx.: Tin Research wae 
1955. ` : 
otish Home Department. Marine Research, 1955. No. 1: 
The Plankton of the Waters Approaching the British Isles in 1958. 
By Dr. J. H. er. Pp. 12, 2s. 6d. net. Freshwater and Salmon. 
Fisheries Research. No.7: Sixth Annual Report of the Supervisory 
Pp. 12. 22, net. 
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- Handbook 57: Photographic Dosimetry of X- and Gamma Rays 


n 


By Margarete Ehrlich. Pp. iv+28. (Washington, D.C.: Govern: 


ment Printing Office, ba 15 cents, , 2 
Lloydia: a Quarterly Journal of Biological Science. Vol. 17 
No.1: Flora of Dominica, B.W.I. Parti. By W.H. Hodge. Pp. 96 
(Columbus, Ohio: Lloyd Library and Museum, 1964.) (2: 
Smithsonian Miscellaneous Collections. Vol. 123, No. 6: A Ney 


Pictographic Autobiography of Sitting Bull. By Alexis A. Praus 
(Publication 4180.) Pp. -~ti+4+7 plates. (Washington, D.C. 
Smithsonian Institution, 1956.) i [2. 
United States National Museum—Smithsonian Institution. Annua 
ai for the year ended June 30, 1954. Pp.ix+100. (Washingtor 
D.G.: Smithsonian Institution, 1954. [ 
New Zealand. National Art Gallery and Dominion Museur 
Report of the Board of Trustees for the year ended 31 March 19 
Pp. 19. (Wellington: New Zealand Dominion Museum, 1954.) [2 
Smithsonian Institution: Bureau of American Ethnology. Bullet: 


‘157: Anthropological Papers—Numbers 43-48. Pp. iii+416+7 
parn (Washington, D.C.: Government Printing - Office, tone 
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: o P 
Materialy z Konferencji fizykéw w Spale. Pp. 866. (Warszawa 
Panstwowe Wydawnictwo Naukowe, 1954.) Cena zi. 31.20. {2 
Astronautica Acta. (Official journal of the International Astronauticr 
Federation.) Vol. 1, Fasc. 1. Pp. 60. (Published quarterly. Year! 
subsoription rates: 216 Austrian schillings ; 36 D. marks ; 8.60 dollars 
37.20 Swiss francs: 62s.) (Wien: Springer Verlag; London: I. Hef 
Maxwell and Co., Ltd., 1955. 2 
Smithsonian Miscellaneous Collections. Vol. 126, No.3: A Revisio 
of Some Glanduline Nodosariidae (Foraminifera). By Alfred F 
Loeblich, Jr., and Helen Tappan. blication 4389.) Pp. it+9- 
1 plate. (Washington, D.C.: Smithsonian Institution, 1955.) [2> 
nited States Naval Observatory. ular No. 55 (January lẹ 


1955): Positions, Areas, and Counts of Sunspots, September—Octobe» 
1954, ne Winifred Sawtell Cameron. Pp. 4. (Washington, D.C 
United States Naval Observatory, 1955.) 2 


Institut des Parcs Nationaux du Congo Belge. loration d 
Pare National Albert. Monographie Hthnologique de I'Hippopotam 
(Hippopotamus amp pe Linné). Par René Verheyen. . 01 
(Bruxelles: Institut des Parcs Nationaux du Congo Belge, 1854.) fe 
Reports and Proceedings of the World Congress of Doctors for tl 
Study of Present-day Living Conditions—Vienna, 23-25 May, 195: 
Pp. xvi+384. (Vienna: Congrès Mondial des Médécins; Londonmg 
Caversham Centre, 25, Caversham Road, N.W.3.) 10s. 6d. s 
Inter-American Tropical Tana Commission. Annual Report fe 
the year 1958. Pp. 87. (La Jolla, Calif.: IntengAmerican Tropie 
Tuna Commission, 1954.) . [$ 
Chicago Natural History Museum. Fieldiana-—Geology. Vol. 1 
No. 20 (December 27, 1954): Notes on an Eocene Crab, Harpaei 
carcinus mississippiensis Rathbun. By Eugene S. Richardson, J 
Pp. 219-224. 25 cents. Fieldiana—Zoology. Vol. 34, No. $ 
(December 23, 1954): Some Mites of Yemen, collected by the Medic 
Mission of the United States, Naval Medical Research Unit No. 
By Charles D. Radford. . 295-314, 45 cents. Vol. 34, No. $ 
ecember 23, 1954): A New Larval Mite from Eritrea (Acarinz 
rombiculidae). By Charles D. Radford. Pp. 815-318. 10 cent 
Vol. 84, No. 830 (December 23, 1954): The Annellated Corak Snak 
Mrcurus annellatug Peters. By Karl P. Schmidt. Pp. 319-32 
10 cents. Fieldiana--Anthropology. Vol. 44, No. 1 (December 1 
1954)- Proto-Lima: a Middle Period Culture of Peru. By A. 
Krober. A penais Cloths, By Dwight T. Wallace. Pp. 15 
4 dollars. ti hicago: Chicago Natural History Museum, 1954.) f 
Deparknen; of the Army: Corps of .—Engineers. Beach Erosi 
Board: Office of the Chief of Engineers. Technical Memorandu 
No. 62: Laboratory Study of Effect of Tidal Action on Wave-Formr 
Beach Profiles. By George M. Watts and Robert F. Dearduff. P 
lii+21. Technical Memorandum No. 62: Restudy of Test-Sho 
Nourishment by Offshore Deposition of Sand, Long Branch, Ne 
Jersey. By Robert L Harris. Pp.iv-+18. Technical Memorandu 
No. 69: Wave Forces on Piles: a Diffraction Theory. By R. 
McCamy and R. A. Fuchs. . 11+17. Technical Memorandu 
No. 70: The Effect of Fetch Width on Wave Generation. By Thor 
dike Saville, Jr. Pp. ti+9. (Washington, D.C.: Beach Heosion Boar 
Office of the Chief of Engineers, 1954.) [; 
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i DEBATE in the House of Commons on the 
Supplementary Estimates on March 16 took 
place on a motion to provide a further £300,000 in 
the year ending March 31, 1955, for grants-in-aid of 
* expenses vf the United Nations and of technical 
assistance for economic development. During the 
debate, the report on visits to the Technical Assistance 
Administration of the United Nations and to the 
Food and Agriculture Organization issued by the 
Federation of British Industries* was freely quoted 
and warmly commended both by Mr. Cyril Osborne, 
who opened the debate, and other speakers, and 
™ by the Joint Under-Secretary of State for Foreign 
~ Affairs, Lord John Hope, who replied for the Govern- 
ment. The report points out that Britain has a 
special understanding of the benefits which flow from 
the injection of capital and of technical and man- 
ageria] skills into less-developed areas of the world. 
““To those areas themselves, it brings the opportunity 
of developing natural resources, of earning higher 
incomes, of securing a higher standard of life. To the 
more developed countries, it brings access to raw 
materials and a growth of trade.” 
All this, of course, as the report duly notes, is a 
‘great influence for peace, though naturally the 
Federation directs attention to the opportunities 
which potential improvements in agriculture provide 
-for industrial products when half the world’s acreage 
is still reaped with the sickle. Furthermore, technical 
assistance brings to underdeveloped countries the 
benefits of modern knowledge of nutrition and 
of the control and prevention of disease. But 
the report also gives warning that the consequent 
rapid growth in@opulation may result m a lowermg 
of the standard of living, unless it is accompanied 
by an immense increase in the production of 
food. 
Perhaps the most interesting general feature of 
this report 1s, m fact, the demonstration of firm 
-support for the Technical Assistance programme 
from industgialists, who frankly admit, as a result of 
their visits, their surprise that they know so little of 
what is gomg on. The Federation of British Indus- 
tries is satisfied that the concept of technical assist- 
ance is right on broad humanitarian grounds and, in 
general, politically and economically sound. It has 
no doubt that much is done that is very good, that 
administrative efficiency is improving, and that many 
seeds are planted, some of which will germinate. It 
commends to British consulting engineers, contractors 
and manufacturerg the desirability of maintaining 
closer touch with this work; but it was dissatisfied 
with the United Kingdom liaison arrangements and 
“indicated that ideas for improvig these arrangements 
e 


* United Nations Technical Assistance: Report on visits to the 
Technical Assistance Administration of the United Nations in New 
York, in September 1954, and to the Food and ae iy ure Organisa- 
tion in Rome, in October 1954. Pp. 38. (London: Federation of 
British Industries, 1955.) 2s. 9d. 
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SCIENTIFIC AND TECHNICAL MAN-POWER FOR UNDEVELOPED 
TERRITORIES 


had arisen which it was proposed to discuss with the 
authorities. 

Lord John Hope, who stated that from the incep- 
tion of the Expanded Technical Assistance programme 
in 1950 up to June 30, 1954, £1,889,000 had been 
spent in the United Kingdom and £2,035,000 had 
been contributed by the United Kingdom, said that 
the Government would do its best to see that the 
programme is mada as widely known as possible. 
There are, however, two further features of the 
report, both of wh.ch were stressed in the debate, 
that are of specia. importance. First, the report 
emphasized the importance for efficient admunis- 
tration of knowing :n advance the scale on which its 
activities can be pursued. In the absence of such 
knowledge, for example, the staff position is insecure 
and good men are deterred from accepting posts. 
The report regards it as unfortunate that pledges 
by governments of their financial support for the 
following year are given so late as November. 
Beheving that technical assistance is good policy and 
that it should be given the chance to be administered 
efficiently, the Federation specifically urges the 
Government to give a lead by announcing the scale 
of support it will g-ve to the Expanded Programme - 
for at least two years ahead, subject to Parliamentary 
approval. 

On this point Lord John Hope declined to commit 
the Government, though he did not .exclude the 
possibility of representations to the Treasury; and 
he referred to the example which Britain has set in 
the related and important matter of promptitude of 
payment. What he said in regard to the second 
point was, however, even more important. The 
report expresses tke hope that British policy will 
provide for increasing the participation of the United 
Kingdom in this work, both financially and oper- 
ationally, and in particular states its opinion 
that there are many technical assistance projects for 
which the offer o? really good experts from the 
United Kmgdom 8 most desirable, and urges all 
concerned to be readier to release men in such 
efforts. Lord John. Hope’s reply here helped to put 
the whole question. in its proper perspective. The 
hmiting factor, he reminded the Committee, is not 
so much the amount of funds as the availability of 
experts. Even now we are shead in the field, and 
have produced more experts to help in this work 
than any other country. Nevertheless, as the Şose 
tary of State for the Colonies told the House of 
Commons on Febmary 2, in the debateeon the 
second reading of the Colonial Development and 
Welfare Bill, there is already a grievous short&ge of 
trained people; and there is a diftinct pessibility 
that an even greater shoytage of scientific and tech- 
nical, experts ånd of trained administrators. may 
frustrate plans fo? development and welfare m 
Nigeria and elsewhare in Africa. On his recent visit 
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to Nigeria, he found that it is generally recognized 
that development and welfare depend on the avail- 
°” ability of administrative and technical experts ; 
and recent events in the Sudan have at least in- 
dicated that, even if the men can be found, they 
will not be available unless the appropriate con- 
ditions are provided. 

This, of course, is a question that has two sides ; 
but even where in the backward areas conditions of 
trust and esteem encourage technical experts from 
the more advanced areas to come forward and help, 
there ıs for consideration also the question whether 
long-term interests are not best served by training 
nationals for those areas in the universities and 
technical colleges and other institutions of the 
advanced countries. In the present man-power 
situation, indeed, is may be the only possible policy 
for such a country as Britain to adopt in order to 
avoid the dispersal of resources to the point where 
they become ineffective. Mr. Nehru, for example, is 
reported to have requested the services of a large 
number of British physicists for the development of 
nuclear energy in India. Even without regard to the 
proportion of SBritain’s scientific effort already 
deployed in this field, it may well be argued that 
Britan can best serve India im this field by providing 
the training places at Harwell and elsewhere, in 
accordance with the policy announced even before 
the White Paper on nuclear power was published. 
Sir Edward Appleton, indeed, has suggested that in 
view of the man-power situation it would be prefer- 
able to concentrate upon building the nuclear energy 
plants in Great Britain ; but that involves other and 
more debatable assumptions, although the possibility 
was envisaged by Lord Salisbury in speaking of the 
nuclear power programme in the House of Lords on 
February 15. 

It was a welcome feature of the debates on the 
second reading of the Colonial Development and 
Welfare Bill, both in the House of Commons and 
later in the House of Lords on February 24, that due 
weight was given to this question of scientific and 
technical man-power. Mr. Lennox-Boyd frankly 
recognized that the limits of expenditure are set 
largely by the shortage of trained men. In fact, the 
figure of £80 million new money for the period 
1955-60 proposed in the Bul, making, with the 
unspent £40 million of the existing provision, a total 
of £120 milhon, as foreshadowed in the recent report 
on the administration and use of the funds provided 
under the Colonial Development and Welfare Acts*, 
was arrived at after examining the outline forecasts 
of the Colonial Governors in the ight of such physical 
limits to development. This money, which the Earl 
UMHiauster said represents an increase of 70 per cent 
over actual expenditure in the previous quinquen- 
nium, isenot, of course, the gnly source of funds for 
Colonial development and welfare. In fact, Mr. 
Lennéx-Boyd estimated the total investment in 
British olonial*territories by the United Kingdom 
and the Colonial governmegts ag some £600 million, 

* Colonial Office. Colonial Development and Welfare Acts. Report 
on the Administration and Use of the Funds provided under the 


Colonial Development and Welfare acts. Pp. 32. (Cmd, 9375.) 
(London: H.M. Statjpnery Office, 1955.) 1s. net. 
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excluding expenditure in the Central African Federa- 
tion and certain large schemes such as the Volta 
River Scheme. 


nn 


In these circumstances the question of priorities-+ 


becomes all-important, and it should be the easier to 
determine the right priorities and secure adequate 
support in executing them now that there is such 
general agreement on the shortage of technical skill 
at all levels. Mr. James Griffiths, fof example, fully 
agreed with all that Mr. Lennox-Boyd had said on 
this point, and added that in all the provisions we 


have made for technical assistance we should make ~ 


it clear that our purpose is to train indigenous 
technicians as quickly as possible. Mr. Griffiths, and 
Sir Roland Robinson, who followed him, welcomed 
the provision to be made everywhere for extended 
technical education, as did Mr. Thomas Reid, while 
Mr. Johr Tilney referred to the bearing of this on 
agricultural production and to the need for more 


4 


mobility on the part of administrators. With the ` 


changing conditions in different parts of the world, 
he suggested that it might be possible to provide 
continuous service for a corps of highly qualified 
administrative officers, though not necessarily always 
in the same territory or the same part of the world, 
and that this is perhaps a problem which Britain 
should tackle, not alone but in co-operation with 
other Western countries. 

Clearly that is a suggestion that bears closely on 
the supply of scientific and technical experts and 
their most efficient use, and it reminds us also of the 
extent to which the problems of man-power in 
Colonial development and welfare are interlocked. It 


is not simply a matter of deciding whether social or f 


economic development should have priority. As Mr. 
Philips Price pointed out, we cannot get satisfactory 
training for Africans until we have enough entrants 
into the training colleges, and that in turn depends 
on, getting enough teachers for the primary schools. 
We have thus to start with fundamental primary 
education, and while it may well be true, as Mr. Ian 
Winterbottom remarked, that the most significant 
thing Britain has done as a Colonial Power is the 
creation of five university colleges, the need for 
education generally is, as the White Paper emphasizes, 
the greatest and most urgent of social and welfare 
needs; and it has already absorbed eome £21°-4 
million of Colonial Development and Welfare Funds, 
of which £11 million has gone to university, technical 
and vocational education. 

One suggestion made in this debate, by Mr. P. 
Williams, was that some attempt should be made to 
influence the balance of studies among students 
coming to Britain in the direction of engineering, 
agriculture, and other fields where experts are most 
needed, as against law and other professions not of 
such primary importance. The. other major sug- 
gestion, made by Mr. A. Creech Jones, was that more 
care should be taken to avoid piecemsal schemes in 
Colonial development, and that it might prove 
possible to &ssociate the economies of the Colonial 
Territories, more closely with that of Britain. That, 
of course, is essentially the idea behind t8chnical 
assistance and the Point Four Plan, and the report 
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on the Colonial Development and Welfare Acts, like 
the annual report on Colonial research or on the 
-Colomal territories, shows that much is already being 
‘done in this direction. Indeed, for those familiar 
with the latter reports, there is ng need to recapitulate 
the admirable summary of the working of the Acts 
contained in this recent report. 

Much has already been done to co- ordinate research 
activities and to avoid duplication of effort in the 
Colonial territories and in the United Kingdom, while 

"pools of scientists, based on the appropriate United 
Kingdom scientific institutions, have also been 
formed to provide expert advice to Colonial govern- 
ments on specific problems. It may be, however, 
that something more is yet required m order that the 
hmited man-power at our disposal may be deployed 
most advantageously and effectively from the 

.Commonwealth point of view. Shortage of man- 
power is not the only reason for difficulty in obtammg 

“the right men. Lord Ogmore, indeed, suggested that 
the chief reason for that difficulty is that technicians 
and professional men have become rather chary of 
taking service ın some Colonial territories that have 
acquired a measure of self-government. He also 
referred to the hope expressed by Ministers of the 
Northern Nigerian Regional Government that ad- 
ministrators and technical officers released and 
available from the Sudan would find important 
opportunities for service in Northern Nigeria. While 
Ministers in other territories also might welcome an 
‘Increasmg flow of technical assistance in this and 
other ways, that flow would certainly be facilitated 
by the formation of an international or Colonial 
cadre or pool such as has been suggested. Possibly 
it would prove easier also to adjust the British con- 
tribution to the competing demands made on 
Britain’s scientific and technical man-power. Lord 
Tweedsmuir also touched on a pomt of critical 
importance in this connexion. In spite of the great 
demand for the Wst men in the United Kingdom, it 
is remarkable how seldom experience in the Colomal 
territories is of assistance in obtaming employment 
in Britain. Under present conditions, there must be 
the opportunity of returning to Britain, or the out- 
flow of technical experts will dwindle long before the 
facilities for technical education in the Colonies have 
developed s@fficiently for the territories themselves 
to provide the technicians they require. Quite apart 
from this, the scientific and technical expert returning 
from the Colonial territories or some other under- 
developed part of the world can make an important 
contribution towards educating the community in 
Britain to understand the needs and problems of the 
Colonial territories. Considerable as may be the 
difficulties m developing even a Commonwealth 
service, much more an international service, the 
attempt is worth making, nor would it appear that 
financially the cost of doing so should be excessive. 
No actual figures were quoted in the debates or in 

smihe White Paper, except that the Earl of Munster gave 
452 as the number of research officers now employed 
by the Colonial Office. è 

Even Sllowing for the present serious shortage of 

«qualified scientists and technologists and the com- 
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poting calls of industry and other government 
departments, it woald not appear that, when a 
reasonable balance kas been struck between supply 
and demand, the numbers of scientists and other 
technical experts involved need be very large. The 
debates, however, grve further point to the inquiry 
into the use of scientists and technologists now being 
made by the Goverrment and which the Federation. 
of British Industries has suggested to its own mem- 
bers. It emphasizes also the urgency of measures for 
dealing effectively with the shortage of science 
teachers both m the short term and in the long runs 
and above all the importance of taking stock at a 
high level of the implications of Colonial development 
and welfare and technical assistance in general for 
the scientific and technical man-power of the United 
Kingdom. 


TROPICAL SOILS AND THEIR 
ORIGINS 


Tropical Soils 

A Critical Study of Soil Genesis as Related to Chmate, 
Rock and Vegetation. By Prof. E. C. J. Mohr and 
Prof. F. A. Van Baren. Pp. 498+4 plates. (The 
Hague and Bandung: N.V. Uitgeverij W. Van 
Hoeve; London: Interscience Publishers, Ltd.; 
New York: Interscience Publishers, Ine., 1954.) 61s. 


HIS new text-book on tropical soils, beautifully 

printed and wel. illustrated, reminds one in many 
places of Prof. E. C. J. Mohr’s well-known treatise, 
“The Soils of the Equatorial Regions, with Special 
Reference to the Netherlands East Indies”, which is 
one of the earlier classics of tropical soil science. As 
the title of the presant book indicates, it follows the 
developmental trend: soils are the result of the 
interaction of external factors and parent materials. 
As is pointed out in the introduction, consideration 
has only been giver. to those essentials which have 
some direct bearing on the problem. Subjects such 
as erosion, fertility, irrigation and drainage have 
deliberately been avoided, unless they have a direct 
influence on the soil formation ; these subjects, it is 
stated, will be dealt with ın a second volume, to be 
entitled ““Tropical Soils and Crops”. 

Both authors spert several years studying soils in 
the former Dutch East Indies, so it is only natural 
that much of ther factual evidence consists of 
Indonesian climatolegical and pedological data, which 
are both rather spezialized. Indeed, on the South 
American and African continents, which make up most 
of the tropical soils of the world, maritime climatic 
conditions are very limited, and volcanic parent 
materials are not so common. On the other hand, it 
is a fact that, until very recently, the better-knq gee 
tropical regions were those easily accessible fron? the 
sea, and the best-known soils there were the more 
fertile patches that are often derived from Polcanic 
or closely related basic material. It myst be admitted 
that not many tropical countries can offer such a 
wealth of accurate information as Inflonesia® 

Of all the pedogenstic fagtors involved, the authors 
attach by far the most importance to climate and 
parent material. ‘he opening chapter, which is 
devoted to climate, comprises about one-fifth of the 
whole work, and this and the followieg six chapters, 
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dealing with rocks, their composition, their catae 
morphism under tropical conditions and their 
weathering products, complete more than half the 
book. Chapter 7 (twenty pages) is the only one 
entirely devoted to organic matter; then three 
chapters on genetic conceptions of soil formation, 
and five chapters in which-a number of better-known 
tropical soils and: their classification are discussed, 
complete the volume. One might conclude from this 
that the book shows some serious gaps. One must 
not forget, however, that this is a ‘critical’ study, 
and that, of the limited material available, prob- 
ably much had to be discarded. ‘Tropical soil 
science is still in its early stages, and the apparently 
neglected fields are, in fact, those that ery out most 
urgently for more investigation, as the- authors 
frequently suggest. Apart from these few criticisms, 
the book is, in my opinion, a very good introduction 
to the subject for students in tropical soils. 

In the first chapter, a selection of meteorological 
data from different regions of the world gives a fine 
illustration of typical tropical climate characteristics, 
such as rainfall distribution, different types of rain- 
fall, rain intensity and dew‘formation. Reference 1s 
given to recent work by Thornthwaite and Penman 
on evaporation and evapo-transpiration. The rational 
classification of world climates, as proposed by the 
former author, receives only little space, but atten- 
tion is redirected to Mohr’s earlier classification, 
based on the number of wet (more than 100 mm.) 
and dry (less than 60 mm.) months. 

The chapters devoted to rocks, their weathering 
and weathering products begin with a good review of 
fundamental soil mineralogy. While discussing the 
specific influence of climate on rocks, it is pointed 
out first that the present-day overhead climate is a 
much over-estimated factor and then that the 
grouping of tropical soils on a climatic zonal basis 
will inevitably be attended by various intricate com- 
plications. This statement is very pertinent, especially 
for the African continent, where more and more 
evidence is being gathered for very recent climatic 
variations. The chapter specifically devoted to 
tropical rock weathering gives a review of the more 
serious work done on this most promising subject, 
and is followed by a discussion on clay mineral 
formation. 

As Prof. F. A. Van Baren is an authority on 
mineral associations in volcanic soils, a good outline 
is given of mineralogical work on such material. In 
-young soils, such as volcanic ashes, this study may 
indeed be of real diagnostic significance for assessing 
the potential fertility ; for older soils, the study of 
unalterable minerals may provide some indication as 
to the parent materials from which they were derived. 
To the discussion of granulometric data, one might 
add the two rather striking features found all over 
Afric in many old soils: the low percentage of 
silt-size minerals; and the presence of what might 

o called ‘pseudo-silt’ or sut-size water-stable aggre- 
gatdés of finer material, cemented by iron or aluminium 
oxides. 

In their developmental cogception of soil formation, 
the authors coygsider temperature, water movement, 
air fh the sou, time and weathering stages, parent 
material and ®rganic matter as the principal dis- 
tinguishing features of tropical weathering. By 
translating each of these nto £ number of symbols, 
a given soil can be represented by what the d@uthors 
call a “genetic formula”; for example, Vb, Ho, 
DD, ae means a soil formed from basic volcanic 
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material, deposited in hot wet lowlands, with con- 
tinually descendmg water movement, and well 
aerated. This genetic conception is then applied to” 
the different Indonesian soils, mostly of volcanics 
origin. This part of the book is a most valuable 
contribution to the ‘study of tropical volcanic soils, 
and sets a pattern for future work on similar soils in 
other parts of the tropical world. 

A good and up-to-date chapterson laterite and 
lateritic soils is followed by a shorter one on the still 
much-discussed tropical podsols. Another is devoted 
to the so-called Margalitic soils, a name proposed for” 
grouping the black tropical and subtropical soils, 
hitherto designated under various names, ranging 
from black cotton soils to Regur, Rendzina and Tirs. 
Many of these soils are still badly defined, but several 
seem to have a great potential fertility if properly 
treated. Finally, the authors discuss a series of souls, 
most of them also ill-defined, known as desert soils, 
alkali soils, steppe and savannah soils, plain soils,s 
plateau soils, hardpan soils, hmestone soils and Ando 
soils. In the final chapter, devoted to soil classifica-” 
tion, the authors discuss some of the older classi- 
fication systems, including Milne’s catena conception. 
They give their opinion on nomenclature and on the 
different ways of describing tropical soils. According 
to them, high priority should always be given to the 
genetic trend when establishing a general classification 
system; the climatological grouping of zonal, intra- 
zonal and azonal should be dropped, the terms ‘type’ 
and ‘series’ should be reconsidered, and profile types 
should be used as basic units for classification 
purposes. 

This book can be warmly recommended ; but it is 
to be hoped that in a new edition more attention will 
be given to pedological work in Africa, where great _ 
progress has been made during the past ten years, afag 
may be seen from the increasing number of papers in 
English, French and Portuguese now available. 

J. D'HOORE 
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MATHEMATICAL ANALYSIS 


Theory of Functions of Real Variables 

By Prof. Henry P. Thielman. (Prentice-Hall Mathe- 
matics Series.) Pp. xiii+209. (London: Butter- 
worths Scientific Publications, 1953.) 35s. net. 


Principles of Mathematical Analysis 

By Walter Rudin. (International Series in Pure and 
Applied Mathematics.) Pp. 1x+227, (London: 
McGraw-Hill Publishing Company, Ltd, 1953.) 40s. 


HE distinctive features of Prof. H. P. Thielman’s 

book, “Theory of Functions of Real Variables”, 
which is intended to follow-a course in advanced 
calculus, is the emphasis on the postulational approach. 
and on the theory of sets. The first chapter treats 
positive integers as defined by Peano’s postulates 
and proceeds to rational, irrational, algebraic and- 
transcendental numbers, discussed in relation to sets, 
groups and fields. Then follow three very luc 
chapters containing a good deal of information about 
sets and abstract spaces. Chapters 5 and 6 deal with 
functions on sets, and with a discussion of limits anda 
continuity in connexion with Hausdorff spaces. 
Chapter 7 js more elementary than the rest of the 
book. It gives the usual tests for convergence ofm 
infinite series, which are generally studied at an 
earlier stage. Chapters 8 and 9 give a clear é&Xpositions 
of measure and of integration in the sense of Riemann, 
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Lebesgue, Riemann-Stieltjes and Lebesgue—Stieltjes. 
Finally, Chapter 10 discusses absolute continuity, the 
indefinite mtegral over sets, and derivates. There 
are about two hundred problems distributed through 
the text. In order to cover as much ground as 
possible, the author has relé@gated many minor 
theorems to this set of problems to be solved by the 
student. Presumably, if the student cannot himself 
supply the progfs of these’mmor theorems, he must 
refer to the larger treatises recommended at the ends 
of several chapters. The book concludes with a 
“copious index. 
* Dr. W. Rudin’s “Principles of Mathematical 
Analysis” has much in common with Prof. Thielman’s 
book, and covers, more concisely, nearly the same 
ground, with some, additions. However, Dr. Rudin 
claims that, except for a few facts about determinants, 
his treatment is self-contained, the main requirement 
being the reader’s ability and inclination to pursue 
„an abstract tram of thought. The first chapter deals 
with the real and complex number systems. Chapter 2 
“compresses the elements of set theory into eighteen 
pages. The simpler properties of the convergence of 
real and complex sequences and series are given in 
Chapter 3. Subsequent chapters, except for a brief 
reference in Chapter 6, deal only with the real 
variable. Chapter 4 discusses limits and continuity, 
and Chapter 5 the mean value theorem and related 
theorems, including Taylor’s. Chapter 6 introduces 
the Riemann-Stieltjes mtegral, while Chapters 7 
and 8 return to the discussion of series, and include 
uniform convergence, equicontinuous families, Fourier 
series, and some recent work by Stone generalizing a 
-theorem of Weierstrass. Chapter 9 gives some of the 
leading theorems about functions of several variables, 
including a discussion of Jacobians and functional 
~dependence. Chapter 10 gives ar unusual treatment 
of Lebesgue integration, based on an additive set 
function—a generalization of the usual Lebesgue 
measure—in a space more general than that usually 
considered. It is claimed, not altogether convincingly, 
that this departure from the usual treatment brings 
out the essential features with greater clarity. 

There are morp than a hundred and thirty mis- 
cellaneous problems at the ends of the chapters, with 
hints for the solution of the more difficult. Szmpler 
examples occur in the text, including some which 
show how theorems just proved may fail if the 
conditions are relaxed. The book concludes with a 
short bibliography, a list of symbols and an index. 
It has many merits for sufficiently mature students. 

H. T. H. Pragaro 


MODULATION AND 
INFORMATION THEORY 


Modulation Theory 

By Harold 8. Black. (The Bell Telephone Labor- 
atories Series.) Pp. xii+364. (New York: D. Van 
Nostrand Company, Inc.; London: Macmillan and 
Co., Ltd., 1953.) 65s. net. 


HIS book is a recent addition to the Bell 

Telephone Laboratories series and is, in fact, the 
twenty-eighth volume of the series. The term modu- 
lation has come to represent in the mogt general as 
well as in the most specific sense any process whereby 
& message is translated into informati8n-bearing 
signals for purposes of transmission and by which 
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the signals reproduce the message at the receiving 
‘nd. Direct long-cistance communication became 
practicable with the development of the science of 
electromagnetism, and the theory and practice of 
modulation in the sense in which the term is used 
to-day thus began with telegraphy a little more than 
one hundred years ago. Some of the concepts now 
recognized as having fundamental significance 
appeared quite earlyin the history of telegraphy ; but 
it was not until radio and multi-channel line com- 
munication were beginning to establish themselves 
on a major scale in she early 1920’s that the quanti- 
tative generalizatiocs which now form the basis of 
communication theory began to be enunciated. With 
the -increasing practical importance of the effect of 
‘noise’ on communication resulting from the power 
to amplify to an almost unlimited extent, the theory 
of signalling m the presence of noise was already well 
advanced at the outbreak of the Second World War. 
Radar, however, presenting the signal-to-noise prob- 
lem in an extreme form, served as the spur for a 
spectacular advance in the theory of signalling in the 
presence of noise, and the statistical theory of com- 
munication, evolved by Shannon on the basis of the 
fundamental quant-tative concepts postulated by 
Hartley some twenty years earlier, was disclosed m 
a series of publicasions in the years immediately 
followimg the War. This new quantitative theory of 
information now corstitutes an essential background 
to the theory of modulation in communication 
systems. 

Dr. H. S. Black’s book is the first, so far as the 
present reviewer is aavare, to present a comprehensive 
treatment of modulstion based on the concepts and 
quantitative results pf information theory. The first 
eight of the twenty chapters of the book treat the 
general consideraticns underlying systems for the 
communication of mformation. After a brief but 
most informative renew of the historical background, 
consideration is giten to the purposes served by 
modulation and to the kinds of modulation which 
are employed. One full chapter is directed to thé 
sampling principle and another to quantization, code 
transmission and rmultrplexing. In these chapters 
important basic conzepts—for example, the require- 
ment to sample at s rate slightly greater than twice 
the highest significant signal frequency, and the 
possibility of the regeneration with complete fidelity 
of a quantized signel provided the peak interference 
is less than half a qrantum step—are developed with 
great clarity. 

In a chapter enticled “Efficient Systems of Com- 
munication” are treated Shannon’s central theorem 
of information theary and the law governing the 
exchange of band-width for signal power. ‘The 
concept of the quartitative measure of information 
is developed, the term entropy is mtroduced and 
consideration is givən to the efficient encoding of 
English text. The caapter closes with an interesting 
comparison of the possible performance of existing 
systems with the unsurpassable transmuission-}odee 
determined by Shannon’s central theorem. The next 
two chapters deal with speed of signalling, channel 
capacity and the possibaity of reducing sign&l power 
by the use of redundant codes. ® ” 

These fundamental considerations occupy more 
than one-third of the text of the*book. ®Twelve 
chapters follow in wjich the various forms of modu- 
lation, receive detailed treatment. Amplitude and 
frequency modulation are followed by pulse modu- 
lation, there being separate chapters on pulse 
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amplitude, 
modulation, and finally- there are two chapters on 
pulse code modulation systems. The treatment is 
clear, atid simplifications and assumptions are stated 
with exceptional care. It is the chapters on pulse 
code modulation which form the most interesting single 
, section of the book, for these furnish an outline of the 
principles of a system which must be expected to 
have a profound effect on the future development of 
long-distance communication. In addition to ex- 
plaining the principles of multi-channel pulse code 
modulation, a description is given of a twelve-channel 
system which employs electron-beam coders and 
decoders. The final chapter of the book, Chapter 20, 
deals with the problem of ‘distributed’ channels, that 
is to say, systems in which a multiplicity of trans- 
mitters has access by a common transmitting medium 
to any ofa similarly numerous group of receivers. 
The special problems associated with this type of 
transmission are illustrated by reference to a 
mobile system. 

This book gives a comprehensive treatment of the 
whole problem of modulation in communication 
systems, and the treatment is based on the funda- 

- mental concepts of information theory. The standard 
of mathematics required is well within the scope 
of a university undergraduate course in physics or 
engineering. It is an especial merit of the work that 
the subject has been treated on a very general basis, 
- and at the same time investigated in detail in 1ts 
various branches, without recourse to mathematical 
methods. of a standard beyond that of undergraduate 
courses. The very success of the treatment evokes 
the question as to whether it would not have been 
possible to give an outline of the derivation of 
Shannon’s central formula in the theory of informa- 
tion. This volume is a worthy addition to the series 
of distinguished text-books which are associated with 
the Bell Laboratories. . JAMES GREIG 


PLASTIC DEFORMATION OF 
CRYSTALS 


Dislocations and Plastic Flow in Crystals 

By Prof. A. H. Cottrell, (International Series of 
Monographs on Physics.) Pp. x+223+8 plates. 
(Oxford: Clarendon Press; London: Oxford Uni- 
versity Press, 1953.) 25s. net. 


ROF. A. H. COTTRELL’S book is an admurable 
account of the theory of dislocations as applied 
to the plastic deformation of crystals, and is a valu- 
able starting-point for students of this subject. It is 
written in an easy and attractive style, with the 
mathematical treatments outlined but not given in 
detail; and if there is occasionally a tendency to 
treat as fact things which have been assumed, or are 
suggested by somewhat imperfect experimenis, this 
‘temggnorally done for the purpose of simple ex- 
position, and the reader need not be misled. 

The bgok begins with an account of the deformation 
of sess by slip, and the way in which it 1s described 
in tegms of the Movement of edge and screw disloca- 
tions. It then geals with the theory of dislocations 
in a perfectly elastic isotropic and structureless 
medium, from which arə denived, the equations 
governing the stress field of a dislocation, its strain 
energy, and the forces between dislocations. The 
periodic structure of the crystal is next introduced, 
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leading to a discussion of the forms taken by dis- 
locations in crystals, the forces necessary to move 
them, and the special forms of dislocation that may 
exist in face-centred cubic, body-centred cubic and ù È 
hexagonal crystals. Growth spirals in crystals, the 
Frank-Read source, ®and the gram boundary, con- 
sidered as an assemblage of dislocations, are dealt 
with in this chapter. This chapter and the preceding 
one are the most permanently valuaple part of the 
book, and will frequently be referred to. 

On proceeding to the explanation of the observed 
behaviour of actual crystals, the book tefids inevit- ~ 
ably to include a number of speculations, some of 
which may prove to be short-lived. The number and 
distribution of dislocations in unworked crystals are 
considered, with results that direct attention to the 
uncertainty of present knowledge of these basic facts. ` 
The piling of dislocations behind an obstacle, the 
grain. boundary as an obstacle to moving dislocations, 
the action of dissolved atoms and precipitated ; 
particles, and the explanation of the sharp yield-point 
in some metals in terms of the influence of atmospheres * 


‘of solute atoms around dislocations are described ; 


but 1t becomes clear that the mathematical develop- 
ment of the theory has run far ahead of knowledge 
of the values of the terms appearing in the equations. 

In the final chapter, which deals with work- 
hardening, annealing and creep, great stress is placed 
on the phenomenon of easy glide. This prepares the 
way for the author’s view that work-hardening is 
primarily due to the mutual interference of disloca- 
tions moving in intersecting planes. This view is 
plausibly and effectively argued, without neglecting 
other views that have been expressed. The phenomena 
of recovery, polygonization and recrystallization 
prove to be too complex to be more than briefly 
described, and in selecting for discussion mainly those~ 
investigations ın which quantitative treatments of the ` 
processes have been attempted, the author has pro- 
duced a picture that appears rather strange to the 
practical metallurgist. The treatment of creep, on 
the other hand, is very acceptable, for while it presents 
a picture of the right general kind, it avoids the 
temptation to set up a master’ equgtion from which 
all things can be deduced, and keeps a proper balance 
between the deformation of the crystal and that of 
the grain boundary. Possibly too much importance 
is given to exhaustion theories of creep, and the 
reader is allowed to escape with the impression that, 
but for the presence of regions of exceptionally easy - 
slip, materials would creep at a uniform rate, which 
is almost certainly not the case. 

Dislocation theory moves so fast that, in spite of 
efforts to incorporate the results of new investiga- 
tions up to the time of writing, some things are miss- 
ing that would have to be included if the book were 
re-written to-day. Vacancies are mentioned; but 
little indication is given of the importance they have 
assumed, rightly or wrongly, in all recent discussions 
of processes in crystals, and no attention is given 
to the influence of vacancies formed during plastic 
deformation on the speed of diffusion processes, and 
their consequent influence on many of the phenomena 
discussed in the book. Neverthaleas. all workers m 
solid-state physics will find Prof. Cottrell’s.work an 
invaluable guide, fair ın its treatment of alternative 
points of view, stimulatmg and informative, but not 
to be regardéd as final. Rather it will raise innumer- 
able questions and suggest new investigations to 
improve the understanding of the strange bé@haviour 
of crystals. N. P. ALLEN 
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A Simple Guide to Modern Valency Theory 

By G. I. Brown. Pp. ix+174. (London, New York 
~ dnd Toronto : Longmans, Green and Co., Ltd., 1953.) 
+ 12s. 6d. net. 
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eof given spin, and how and why the so-called field 
aspect of given gerus of particles is related to the 
so-called particle aspect”. 

The book is by na means easy to read, for consider- 


HE author of this book, a master at Eton 

College, in framing this concise account of 
modern ideas on valency acknowledges his debt to 
the writings of Sidgwick and Linus Pauling. His 
early chapters tontain a good account of the history 
of valency and of its classical conception. Then 
~ follow chapters severally dealing with the covalent, 
~ electrovalent and dative bonds and with experi- 
mental methods of investigating these linkages. In 
these chapters Mr. Brown explains clearly and 
adequately the modern ideas more fully than in the 
ordinary advanced text-book of chemistry. 

Dr. L. E. Sutton, himself a well-known worker in 
this field, says in the foreword: “present day valency 
theories concern & very wide range of phenomena... 
[and] cover the whole discussion of potential energy 
and configuration for atomic, molecular, and inter- 
” molecular systems”. This conception of the place of 
valency accounts for chapters on internal dimensions 
of crystals and molecules; simple examples of 
resonating molecules; hydrogen and the hydrogen 
bond; and molecular orbitals. These chapters are 
well written, and the new terms and ideas are care- 
fully explained by a writer who obviously has a grip 
of his subject. Nevertheless, I believe that more 
applications of the new knowledge would improve 
the book. The theory of molecular orbitals has been 
- used advantageously in promoting an understanding 
_ of bonding in organic molecules. The author devotes 
“a whole chapter to this theory, but uses it only to 
explain why oxygen is paramagnetic. Again, the 
_ preface states that the book is intended for sixth- 
~“ form pupils and for older chemists interested in 
modern developments. Teachers among these ‘older 
chemists’ will be disappointed to find that the author 
touches but lightly on the time-honoured valency 
difficulties connected with nitric oxide, carbon 
monoxide and hydrogen peroxide; also, they will 
find no answer to the alert srxth-former who asks 
why does the afom of copper procure valency elec- 
trons from the penultimate shell? Still, this is a 
minor criticism; the author has written a good 
concise account of modern valency. G. FowLsEs 


Introduction to Tensors, Spinors, and Relativistic 
Wave-equations 

~ (Relation Structure.) By Prof. E. M. Corson. Pp. 

xii +221. ondon and Glasgow: Blackie and Son, 

Ltd., 1953.) 655s. net. 


UANTUM theory of fields has developed along 

two main lines: one concerning itself with the 
mathematical basis of the subject; the other, more 
particularly with the relation of its predictions to 
experiment. In this volume, Prof. E. M. Corson 
addresses himself to a unified survey of the first 
development. 

The book starts with a review of tensor and spinor 
analysis. The canonical formalism and the con- 
servation laws of field theory are considered next, 
~ followed by a chapter on relativistic wave equations. 
-The climax of the theoretical development comes 
with the fifth chapter, where the basis ef the theory 
is sought in abstract algebra and group theory. In 
the author’s words, “here the physicist mey find the 
answers as to how and why a particular covariant 
formalism is suitable for the description of particles 
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able familiarity with the concepts of modern algebra 
is assumed. But tc read through with Prof. Corson 
is an adventure of Ciscovery—a discovery of some of 
the profoundest idess in theoretical physics, presented 
with rare understarding and logical clarity. There 
is no mention of developments after 1947—possibly, 
with a gain in the permanent.value of the book. 
ABDUS ALAM 


The Chemical Structure of Proteins 
Edited by G. E. W Wolstenholme and Margaret P. 


Cameron. (A Ciba- Foundation Symposium.) Pp. 
xU-+222+6 plates. (London: J. and A. Churchill, 
Ltd., 1953.) 25s. met. 


HIS is a record bf a Ciba Foundation Symposium 

held in London in December 1952. It contams 
about seventeen pspers by recognized authorities , 
and verbatim reports of very frank and illuminating 
discussions on them. The volume thus contains much 
interesting reading for all who are interested in 
protein structure. One might, however, be tempted 
to question whether publication of these symposia, 
however interesting they may have been, is in every 
case necessary. For. topics which are not frequently 
reviewed there is mcuch to be said for publication ; - 
but in a much-cultivated field like the structure of 
proteins, in which three symposia were held within a 
short period, to a considerable extent with the same 
participants, which nave all been published, there is 
a good deal of overlapping. 

One can sympath-ze with the desire of the organ- 
izers and participants of such conferences to see their 
news and views disp2rsed as widely as possible ; and 
readers who have tme will undoubtedly find much 
that is of great interest. But the burden of coping 
with all such reporis is becoming very great, and 
organizers might try to ensure that the collection 
they offer will be to a reasonable extent unique. 

J. B. 


Weed Control in Farm and Garden 

By Stephen J. Wilis. (Agricultural and Horti- 
cultural Students Series.) Pp. 184+ 6 plates. (London : 
Vinton and Company, Ltd., 1954.) 8s. 6d. net. 


T is several years since the appearance of any 

British book which deals with all aspects of weed. 
control, so that this small volume will be welcomed 
not only by the students to whom it is primarily 
addressed but also by many farmers and growers. 
Although the emphasis is essentially practical, 
sufficient discussion >f basic principles is included to 
permit intelligent application of control methods, 
and the result is a well-balanced account of modern 
techniques. 

The first four chapters are gonceuasd with the 
biology of weeds and the role of hygiene and cult 
practice in their prevention. In the main bddy of 
the text available chemicals are described, weed 


‘responses tabulated angl recommendations given for 


treatment of the various agriculgural and horti- 
cultural*crops. Sprseying and dusting machizfery is 
briefly discussed, anc special methofls for tle control 
of certain perennial weeds and cryptogams outlined. 
Common and scient-ic fames of weed species and 
formule of herbicides are listed in appendixes,‘ while 


_ technical terms are explamed as they occur. There 


is a good index, and the price seemsevery reasonable. 


- 
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' CLOUD CHAMBER AND ASSOCIATED 


TECHNIQUES 


URING the past few years there have been, 


several important developments in techniques 
for the study of the paths of ionizing particles in 
gases and liquids. The diffusion chamber has now 
become almost a standard instrument for use with 
large accelerators, while the Glaser bubble chamber 
is exciting ever wider interest. The use of large 
numbers of metal plates m the Wilson chamber has 
greatly increased its usefulness in many applications, 
and an increased effort has gone into the operation 
of Wilson chambers under conditions of high gas 
pressure. Some of these techniques have been 
developed specifically for use in cosmic ray applica- 
tions, while others have been used almost exclusively 
in association with high-energy particle accelerators. 
With the commencement of the operation of several 
such accelerators in Great Britain and the planning 
of larger ones, the time appeared ripe for an assess- 
ment of the relative merits of these various types of 
particle track detection and of their respective fields 
of applicability. 

In order to discuss these questions, a conference 
on “Recent Developments in Cloud Chamber and 
Associated Techniques” was held in the Physics 
Department at University College, London, during 
March 24-26, Prof. H. S. W. Massey, opening the 
conference, outlined the considerations that had led 
to the decision to convene it in association with the 
Physical Society. A message of good wishes to the 
conference from Prof. C. T. R. Wilson, now living 
in retirement near Edinburgh, was heard with 
enthusiasm, and it was agreed unanimously to convey 
to Prof. Wilson the good wishes and respect of those 
present. Prof. P. M. S. Blackett, taking the chair 
for the first session, said that in planning a research 
programme one has to try to envisage the probable 
scope of research in five or ten years time. Con- 
ferences of this kind bring out the direction of 
development of technique and enable one to 
decide where the major effort can most fruitfully be 
placed. 

Dr. M. Snowdon (Atomic Energy Research Estab- 
lishment, Harwell) reviewed the development of the 
diffusion chamber from the early researches of Langs- 
dorf and Cowan to the more recent work of Shutt, 


and then went on to describe in some detail the . 


16-in. diameter diffusion chamber that has now been 
operated for some time in conjunction with the 
150-MeV. synchro-cyclotron at Harwell. In a most 
illuminating paper on the theory of operation of the 
chamber, Dr. A. Gigh (Genoa) discussed the factors 
ining the shape of the sensitive layer and the 
extent of the insensitive zone near the walls of the 
chamber. Expemence with diffusion chambers im 
conjunctfon with the high-erergy accelerators now 
operating in Grgat Britain was then described by 
workérs from Liverpool (Dr. W. H. Evans, Miss 
M. H. Æston), Birmmgham (Dr. L. Riddiford) and 
Glasgow (Dr. J. R. Atkinson). | 
From these and subsequent contrfbutions it was 
clear that the mam advantages of diffusion chambers 
are ther continuous sensitivity and simplicity of 
Ld 


construction. The recovery time after*the passage of 
about 100 particles or fewer is of the order of 30 sec., 
while, even when the full beam of the „Liverpool 
synchro-cyclotron (10!° particles) is passed through, 
the recovery time is only 3 min. The*rapid recycling 
of the diffusion chamber makes it a very suitable 
tool for operation with pulsed sources of fast particles 
from machines, and they can readily be operated at 
pressures up to 25 atmospheres in hydrogen or 15 
atmospheres in helium. They suffer from a number 
of disadvantages, however, such as the shallowness 
of the sensitive layer and the indefiniteness of 1ts 
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extent and shape. These severely limit the usefulness | 


of the diffusion chamber in cosmic ray investigations. 
In addition, the time of drop-growth (0-1-0:2 sec.) 
is long, so that track distortion may be serious, a 


“point which emerged from measurements described 


by Dr. N. Cusack (Birkbeck College, London) in 
which two photographs of diffusion chamber tracks 
were taken separated in time by 0-3 sec. 

The second session opened with a review of the 
technique of the multi-plate chamber by Prof. C. 
Peyrou (Berne). Apart from the obvious advantage 
of giving a high yield of particles that stop in the 
chamber, the plates make possible certain technical 
improvements in chamber operation. Large clearing 
fields can be employed between the plates, and this 
facilitates the use of very deep chambers, while the 


$ 


ae 
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recovery time is short. With such deep chambers, ~ 


however, particular attention has to be paid to the 
damping of the motion of the piston in order to avoid 
non-uniform expansion throughout the chamber. 
Distortion is also particularly liable to occur near the 
plates. Questions of range and scattering in the 
plates of a multi-plate chamber were described by 
Drs. F. Muller (École Polytechnique, Paris) and 
A. W. Wolfendale (Manchester), respectively, while 
Dr. B. Gregory (Ecole Polytechnique, Paris), im 
describing the operation of a momentum-measurmg 
chamber (with magnetic field) in association with a 
multi-plate chamber, stressed the supreme importance 
of temperature control for accurate work. With 


temperature control to the nearest 0:1 deg. C. a - 


maximum detectable momentum of 10 GeV./e is 
attainable. 


The conference then passed to the consideration of 


recent techniques for the control of cloud chambers 
using scintillation and Cerenkov counters. Dr. B. D. 
Hyams (Manchester) considered that scintillation 
counters have no particular advantage over gas pro- 
portional counters in fast-particle selection systems ; 
but their use ın conjunction with Cerenkov counters 
permits the selection of slower particles in a definite 
velocity-range, and an account of experience in 
this field was given by Dr. D.eM. Binnie (Man- 
chester). 


In the third session of the conference, experience’ . 
gained in the operation of a Ingh-pressure cloud’: 


chamber filled with argon at a pressure in the neigh- 
bourhood of a hundred atmospheres was described by 
members of the joint cosmic-ray group from Dniver- 
sity College, London, and from the University of 
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Edinburgh (see also Nature of March 12, page 445). 
Dr. G. R. Evans (Edinburgh) reviewed the pro- 
_. gress made in the operation of high-pressure cloud 
~chambers since his - first experience of the tech- 
‘nique some sixteen years ago. One of the main 
difficulties associated with thg operation of these 
chambers is the onset of non-uniform vapour con- 
densation after a few expansions, arising from the 
establishment of a temperature gradient in the gas 
which hinders the re-circulation of alcohol vapour to 
the top of the chamber. Dr. N. Morris (London) 
_ described ,a study of these temperature gradients, 
` while Mr. H. S. Tomlinson (London) discussed the 
deaign of ‘overcompression’ systems for a high- 
pressure cloud chamber employing a hydraulic 
control system. Problems associated with the 
identification and measurement of tracks in high- 
pressure cloud chambers were discussed by Dr. 
E. H. 8. Burhop and Mr. F. R. Stannard (London) 
and by’ Mr. E. J. Williams (Edinburgh), an 
“investigation of distortion in such chambers was 
_described by Mr. P. Baxter (London), and experiénce 
- gained in their operation (with deuterium filling) m 
conjunction with the proton beam of the Harwell 
cyclotron was reported by Dr. T. C. Griffith 
(London). i 

The high-pressure cloud chamber possesses the 
advantage: of a great increase in the rate of gas 
interactions over the conventional Wilson chamber 
operated.at atmospheric pressure. ' Its sensitive time 

-is long (of the order of 1 sec.); it can operate at 
pressures much higher than the diffusion chamber, 
and measurement of multiple scattering and width 
facilitate particle identification. However, its useful- 

“ness in high-altitude‘ cosmic-ray investigation, and 
particularly in association with high-energy acceler- 
ators, depends on the success achieved in reducing 
the present recycling time of 10-15 min. by means of 
overcompression or fast recompression. 

A return to the discussion of the applicability of 
overcompression and fast recompression techniques 
was made in the fourth session, when Drs. N. C. 
Barford (Imperial College of Science and Technology, 
London), J. Walker (Birmingham) and J. R. Atkinson 
(Glasgow) described their experience im ‘the applica- 
tion of the technique to chambers operating near 
atmospheric pressure. Although ‘it appears that with 
this technique it is not possible to accomplish the 
ideal aim of re-evaporating drops before they have 
had tıme to fall'far after an expansion, 1t does seem 
practicable to reduce the recycling time by a factor 

-of 5~10. 

The greater part of this session was devoted to 
a discussion of the bubble chamber. Dr. C. Dodd 
(University College, London) reviewed the develop- 
ment of this new technique. A considerable amount 
of experience is now available on the use of pentane 
and liquid hydrogen in such chambers. Apart from 
the high density of the operating fluid—an advantage 
which it shares with the high-pressure cloud chamber 
—-the bubble chamber is characterized by a rapid rate 
of bubble growth, so that distortion due to liqud 
motions is likely to be small. Another advantage is 
the absence of background due to old tracks. Bubble 
chambers have come to be classified into two types : 
the smaller ‘clean’ chamber contains no plane sur- 
~faces, no boiling occurs until an ionizing particle passes 
through, and the rate of bubble growth ig very rapid ; 
large ‘dirty’ chambers, with plane metal walls and 
glass windows for illumination and phetography, 
which Boil continuously at corners and at metal- 
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glass boundaries, but the rate of bubble growth may i 
ebo up to a thousand times slower than in a clean 


chamber. As a result, the central portion of a ‘dirty’ 
chamber remains in a sensitive condition for a few 
milliseconds after ramoval of the pressure, and this 
means that quite large bubble chambers of this type 
can be operated effectively in conjunction with part- 
icle accelerators ; sach a chamber operating with 15 
gallons of liquid hydrogen’ is being constructed at the 
University of Calfornia, Berkeley. Great interest 
was aroused by the reading of a paper submitted by 
D. Parmentier and A. J. Schwemin, of Berkeley, 
which arrived two days before the conference and 
showed pictures of meson tracks from the Berkeley 
liquid-hydrogen bubble 
chamber. 

Prof. G. Martelli (Pisa) discussed some theoretical 
aspects of the operation of the bubble chamber, 
while the construction of a bubble chamber designed 
to test the applicability of the method to cosmic ray 
investigations was described by Prof. P. Bassi (Padua), 
For cosmic-ray applications the bubble chamber faces 
severe limitations, because counter control canndt be 
used to put the chamber into a sensitive condition. 
But if the sensitive time could be extended so that 
the chamber remaired sensitive for a.large fraction 
of the total tıme, :t would need to be considered 
seriously for cosmic ray work. There seems some 
prospect of achieving this by operating at increased 
temperature and by care in selection of the material 
of the metal walls of the chamber. The bubble 
chamber technique shows great promuse,; but the 
apparatus for large-volume chambers tends to become 
very complex, and little work has, so far been done 
on the identification and measurement of bubble- 
chamber tracks. > , 

The fifth session dealt with the interpretation of 
cloud-chamber photographs. After a review of, the 
prablems by Dr. A. L. Hodson (Leeds), important 
new advances in tke measurement .of. specific ion- 
ization were, described by.Dr. C. A. Uttley. (Imperial 
College of Science and Technology, London) using 
drop counting, and by Dr. I. Butterworth (Man- 
chester) using a photometric method. Mr. A. L. 
Rodgers (Manchester) described momentum measure- 
ments with shallow Wuson chambers in. conjunction 
with a magnetic spectrometer capable of measuring 
momenta up to 10-2 eV.j/c, while Dr. R. R. Rau 
(Princeton) described the momentum cloud chamber 
and reprojection system:used. by the Princeton group. 
Interesting examples of the use of internal counters 
to detect: positron—electron pairs’in a Wilson chamber 
were described by Dr. W. T. Davies (Oxford), and 
a high-frequency method of the time-marking -of 
particle tracks was suggested by Dr. D. Gabor 
(Imperial College of Science and Technology, London). 
Suggestions of other particle track techniques were 
made by. Mr. A. R. Bevan (University College, 
London) (employing high-frequency discharges- local- 
ized along the tracks of 1onizing particles) and in a 
contributed paper by Dr. C. E. Nielsen (Ohio) on g 
vapour cloud chamber. ~ 3 A 

When this conferer-ce was planned it was thought it 
would appeal to only a gnali group of specialists. As 
it turned out, the attendance exceeded one hundred 
and twenty. The animated discussion that folfowed- 
each session and thas continued in groups leng ‘after 
the.sessions had concluded is the best testimony to 
the need for sueh a &onfefence, which proved of great 
value’ in placing in their correct perspective these 
various new techniques. E. H. S. Buryor 
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MOLECULAR STRUCTURE OF DEOXYRIBOSE NUCLEIC ACID 
AND NUCLEOPROTEIN “ 


By M. FEUGHELMAN*, R. LANGRIDGE, Dr. W. E. SEEDS, Dr. A. R. STOKES and Dr. H. R. WILSON 


Wheatstone Physics Laboratory, King’s College, London 


C. W. HOOPER and Dr. M. H. F. WILKINS at 
Medica! Research Council Biophysics Research Unit, King’s College, London 


AND 


Dr. R. K. BARCLAY and Dr. L. D. HAMILTON 


y 


Sloan-Kettering Institute, New York 


HE molecular structure of deoxyribose nucleic 

acid and nucleoprotein will probably provide 
the basis for chemical interpretation of genetical 
phenomena (cf. refs. 1-3) and of the reproduction of 
nucléie acids and proteins. It has been shown that 
deoxyribose nucleic acid has a helical structure‘, 
and Watson and Crick have proposed a structure 
involving a special type of pairing of nitrogen bases®:’, 
and, from the structure, derived a hypothesis con- 
cerning the self-duplication of nucleic acid’. In- 
formation about the structure of deoxyribose nucleo- 
protein has been scanty (see ref. 9), and it has been 
suggested that deoxyribose nucleit acid may not be 
closely combined with protein!?. This communication 
describes in a preliminary way X-ray diffraction and 
molecular model-building studies which show that a 
helical structure of deoxyribose nucleic acid involving 
the base-pairmg of Watson and Crick can be used to 
explain very satisfactorily a large amount of observed 
data. It is also shown that deoxyribose nucleo- 
protein is definitely a compound of protein with 
nucleic acid. The nucleoprotein structure is derived 
as a step towards finding the molecular structure of 
chromosomes and does not at this stage necessarily 
suggest any ideas about biological replication, ete. 


Structure of Deoxyribose Nucleic Acid 


The helical nucleic acid molecule has, in the solid 
state, two main configurations’? : the very com- 
pressed and highly crystalhne A structure, and the 
slightly more extended helix, the B structure, which 
is often paracrystalline. Here we are concerned only 
with the B structure, which is the form in which the 
nucleic acid exists when combmed with protein. 

The approximate diameter and pitch of the nucleic 
acid helix were derived directly from the X-ray 
diffraction pattern‘»*, and it was clear that two or 
more polynucleotide chains were twisted around one 
another m the nucleic acid molecule*»® and that the 


chains were bound together by hydrogen bonds - 


between bases®:*. Watson and Crick* provided a 
special scheme for this bonding and bult a molecular 
odel. ‘ 
om: exact configuration proposed by them was not 
correcti!)4, This was shown by lack of agreement 
between he Fourier transform of their model and 
the observed Xray diffraction pattern. In par- 
ticula® the general diameter of their model was 
rather tow large.e It remained to be shown that it 
was possible to build a model which contamed the 
* Present address: Wool Textile Laboratories, Commonwealth 


Scientific and Industrial Research Organization, Ryde, N.S.W., 
Australia. 


Phosphate oxygen - 
r an. | 


Watson and Crick hydrogen bonding and which gave 
the required Fourier transform. The general nature 
of such a modified B structure has already been , 
described briefly by some of us". It has also been ~ 
shown‘ that the shape of the pair of nucleotides must ~ 
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Fig. 1. Mode% of proposed structure of deoxyribose nucleig acid B, 
and nucleopoly-L-arginine 


No. 4463 May 14, 1955 


Layer lines 


S 


È (angstroms!) 


“ (a) 


Fig. 2. Calculated and observed transforms of deoxyribose nucleic acid and nucleoprotamine : 
(a) The dotted curve shows the plot in reciprocal space of the observed intensities of X-ray 
diffraction from nucleic acid B. The continuous curve is the square of the Fourier transform 


of the proposed structure. 


(b) The dotted curve and vertical lines show the observed X-ray diffraction from nucleo- 
protamine. The continuous curve is the square of the transform of the proposed structure. 
on a reduced scale of one-tenth that of the 


(The intensity scale of the central maximum is 
remainder of the diagram.) 


take roughly the form of & rod passing approximately 
through the helix axis and at right-angles to it. This 
is so if the pair of bases~in the Watson and Crick 
model is moved towards the helix axis. This move- 

ment also has the desired effect of reducing the 
general diameter of the molecule. Furthermore, the 
distribution of electron density in the molecule must 

not alter suddenly at a given radius of the helix, but 
must decrease gradually near the outside of the 
molecule, thus reducing the magnitude of secondary 
diffraction maxima on the equator of the diffraction 
pattern. (In the A structure much of the electron 
density is concentrated at one radius.) This may 
be achieved if the sugar ring in each nucleotide is 
placed so that its plane 1s inclined as much as possible 
to the helix axis. 

If such molecular models are built on the assump- 
tion’ that the sugar ring is non-planar as in ribose, 
many interatomic distances are found always to be 
much smaller (for example, C—O 2:6A.; C—P 
2-9 A.) than the usual Van der Waals values. How- 
ever, it appears very reasonable to expect that the 

” sugar ring may have a slightly different configuration 
either intrinsically or as a result of distortion. The 
polynucleotide chain will be compressed by large 
attractive forces between the phosphate ions and the 
hydrated sodium ions which are surrounded by 
oriented water of low dielectric constant. . These 
forces may easily distort bond angles by a few 
degrees and thus may alter considerably the non- 
planarity of the sugar ring. It has been found that 
small mteratomic distances can be avoided if the 
sugar ring is approximately planar (the only short 
contact being a C—O distance of 2:9A.). It may 
be expected that the interatomic distances in such a 
compressed chain molecule will tend to be small. 

„The general appearance of the molecule is shown in 
Fig. 1. The model cannot be precise, because many 
bond angles and lengths are not knowf accurately ; 
but the transform of the model has a close corre- 
spondemce with the observed X-ray “diffraction 
(Fig. 2). 
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To calculate the transform, 
assumptions must be made 
about the position of the 
sodium ions and of the water 
in the structure. The ampli- 
tude of the X-rays scattered 
by thé sodium ions is about 
one-sixth that of the nucleic 
acid immersed in water. The 
B configuration of nucleic 
acid is well defined when the 
relative humidity of the sur- 
rounding atmosphere ranges 
from 85 to 95 per cent or 
more, and nucleoprotein gives 
a good X-ray pattern at 95- 
100 per cent humidity. As 
the humidity is high, it is 

' reasonable to suppose that 
all available space around the 
molecules of nucleic acid and 

(b) nucleoprotamine is filled by 
water. The sodium ions are 
probably each surrounded by 
about six water molecules, 
and the strong attraction be- 
tween the sodium ions and 
the phosphate group will 
keep the Nat—O- distance 
~ 5A. Mutual reoulsion of the sodium ions will 
tend to distribute the sodium ions in the direction 
of the helix axis, elternately above and below the 
phosphate chain. 


Evidence for Chemical Combination of Protein 
and Deoxyribose Nucleic Acid 


In synthetic deoxyribose nucleoprotein, made by 
combining nucleic acid and protamine, the ratio 
between the numbecs of basic amino-acids and phos- 
phate groups may be varied (see refs. 15, 16); but 
in sperm heads the ratio is always close to unity”, 
and this stoichiometric relation has been taken as 
evidence for chemical combination. 

Deoxyribose nuclzic acid is normally prepared as 
the sodium salt. If protein in nucleoprotein is com- 
bined. with the nucleic acid, the extent of the binding 
may be determined by the proportion of sodium ions 
displaced from the nucleic acid. Flame photometry 
(kindly done by Mr. A. J. Rose and Mr. J. F. Becker, 
of the Courtauld Institute, Middlesex Hospital, 
London) shows thet there is one sodium ion per 
phosphate group ım our nucleic acid specimens (see 
also ref. 18), and that in intact sperm heads of trout, 
and in nucleoprotem extracted from the sperm of 
trout and herring, tnere is about one-tenth or less of 
this amount of totel sodium and potassium. 

Furthermore, it has been suggested’® that, if 
protein is arranged around each nucleic acid helical 
unit, then the sideways separation of the nucleic acid 
molecules, obtained by X-ray diffraction, wilmese” 
greater in nucleoprctein than in nucleic acid. How- 
ever, no valid eviderre of this kind has been produced, 
because the large propoftion of water m the structure 
has not been taken into account. Mig. 3 shows how 
the relevant X-ray spacings varg with relative 
humidity. At low water contents the molecules are 
closely shrunk together end are farther apart in 
nucleoprotein than in nucleic acid, as one would 
expect. Owing apparently to the hydration of the 
sodium ions, the nucleic acid swells markedly with 
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Relative humidity (per cent) 


Equatorial spacing (A.) 


Fig. 3. Swelling of deoxyribose nucleic acid (sodium salt) and 
deoxyribose nucleoprotamine. Curves show the variation of 
equatorial spacing with humidity , 

@, Nucleic acid; ©, nucleoprotamme 


increasing relative humidity of the surrounding 
atmosphere and finally dissolves. The nucleoprotein 
swells much less and is insoluble in water. At about 
92 per cent relative humidity, the X-ray spacings are 
equal for nucleoprotein and nucleic acid, and the 
water contents per 100 parts by weight of nucleic 
acid are respectively 52 and 95. This difference of 
water content is about that which one would expect 
if the protein were between the nucleic acid helical 
units and presumably bound to them. 

The general appearance of the X-ray diffraction 
pictures of deoxyribose nucleic acid and nucleo- 
protamine is very similar‘; but a difference of 
molecular structure is definitely indicated by the fact 
that the first layer line on the nucleoprotein picture 
is appreciably stronger than that for nucleic acid. 
Again, deoxyribose nucleoprotein always occurs in a 
hexagonal crystallme form, but nucleic acid occurs 
either in a different hexagonal form or partially 
paracrystalline. This difference of lattices, resulting 
from a different packing together of molecules, 
indicates a difference of shape of nucleoprotein and 
nucleic acid molecules. 


Molecular Models of Nucleoprotamine 


A protamine molecule 1s believed to consist of one 
polypeptide chain, with about two-thirds of the 
amino-acid residues arginine”, in which groups of 
four consecutive argmines frequently occur. The 
only way in which we have been able to arrange 
polyarginine with respect to deoxyribose nucleic acid 
so that the basic end-groups of the side chams are 
close to the phosphate groups is to wrap the fully 
extended polypeptide cham helically around® the 
Tiie acid helix. (No water was introduced between 
the phosphate and guanidinium groups.) The repeat 
distance, along the fully-éxterided polypeptide cham 
is equal to the separation of the nucleotides along the 


polynucleotide chain, and the distance between the' 


ends of jhe successive side-chains pomting in opposite 
directions is equal to the separation, in the helix axis 
direction, of the two phospkate helices on the nucleic 
acid molecule (see Fig. 1). In this way the poly- 
arginine part of protamine may be combined with 
deoxyribose nucleic acid. without distorting the 
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nucleic acid molecule. Such a nucleopoly-L-arginine 
structure gives the observed increase of intensity of 
the first layer line of the nucleoprotamine X-ray 
picture relative to that for deoxyribose nucleic acid 
(Fig. 2). Studies of protamine have suggested?* that 
the non-basic residues may be distributed in all of 
the molecular components and, as each phosphate 
appears to be combmed with an arginine in nucleo- 
protamine, it seems desirable to be able to accom- 
modate non-basic residues in the frucleoprotamine 
structure while permitting all arginines to combine as 
above with phosphate groups. This will be so if the 
non-basic groups are introduced as loops in the 
polypeptide chain between two argiñines. It is not 
possible to form such a loop with a single residue ; 
but, if two non-basic residues occur together, a suit- 
able loop may be formed. Sequence analysis of 
protamine?’ shows that non-basic residues do occur 
almost entirely in pairs, and hence it may be supposed 
that this rather special feature of the amino-acid 
sequence is explicable in terms of nucleoprotamine 
structure. 


Density and Water Content Measurements 


The correspondence between the observed X-ray 
diffraction patterns and the intensities calculated 
from the proposed structures is good (Fig. 2), and 
the ability to account for both the nucleic acid and 
nucleoprotein data makes the proposed structure 
especially convincing. Density and: water-content 
measurements, however, do not agree well with the 
proposed structures; but such disagreement is not 
uncommon when the structure of fibres of biological 
material is considered. The densities of nucleic acid 
and nucleoprotein at 92 per cent relative humidity 
are between 1-34 and 1-39 (gm./c.c.). Ifthe molecules. 
are considered as immersed in water of density 1 
(gmn.jc.c.), the theoretical densities are 1-26 and 1-33 
(gm.je.c.), and the water contents per 100 parts by 
weight of nucleic acid are 147 and 85, respectively. 

The observed values agree better with a three- 
chain than a two-cham structure; but in the less 
hydrated nucleic acid structure A (which must be of 
the same basic form) the corresponding data agree 
well with a two-chain structure, An obvious 
explanation ıs that nucleic acid fibres contam a large 
fraction of imperfectly crystalline material and, when 
in the B-form, the non-crystalline material has lower 
hydration than the crystalline. This hypothesis is 
supported by measurements of ultra-violet dichroism, 
which give values much lower than would þe expected 
if the fibres consisted largely of the proposed 
structures. 


X-Ray Diffraction Observations 


The B-structure of nucleic acid often crystallizes 
with a hexagonal lattice which can swell and shrmk 
in directions at right-angles to the c-axis (a = 46 À., 
c = 34:6 A. at 92 per cent relative humidity, and 
a= 39 A., c = 34:6 A. at 75 per cent relative 
humidity); the lattice is never very perfect, but as 
many as sixteen reflexions h&ve been indexed 
(Fig. 4a). Some specimens show contmuous streaks 
along the layer lines superimposed on the crystalline 
reflexions, thus indicating that some of the repeat 
units are arranged at random in the c:direction ; that 
is, some of the material is paracrystalline. One 
specimen (Fig. 4b) gave continuous streakseand.no 
lattice reflexions on the first and third layer lines, 
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Fig. 4. Central regions of X-ray fibre diagrams of: 


(a) Deoxyribose nucleic acid at 92 per cent relative humidity, showing spots on all layer limes, Crystalline B structure. (Nucleic 


acid from Dr. N. S. Simmons.) 


(b) Deoxyribose nucleic acid at 92 per cent relative humidity, showing spots on even layer lines only, 
(c) Nucleoprotamine (Sepia sperm heads) at 98 per cent relative humidity. 


“and lattice reflexions and no streak on the second 
„And zero layer lines. This means that repeat units 
„are arranged with relative displacement in the 
c-direction of łc up and down at random. The layer- 
line streaks are especially useful in providing the 
whole structure factor along a layer line. Several 
ible reflexions are noticeable by their absence 
in the B-crystalline X-ray picture, and this may be 
accounted for by considering the crystal as consisting 
of nucleic acid molecules packed hexagonally, in 
projection on a plane perpendicular to the fibre axis, 
but with adjacent molecules displaced up and down 
one-sixth and one-third of the helix period relative 
_to one another. If this arrangement is .egulur, the 
hexagonal crystalline structure results, the repeat 
unit involving three nucleic acid molecules ; and if 
irregular, the various paracrystalline structures are 
produced. 

The lattice of the nucleoprotamine (sperm heads 
from a variety of species and extracted material) is 
alyays hexagonal (a = 28-7 A., c = 34-4 A. at 98 per 

Pont relative humidity) and fifteen reflexions have 
been indexed (Fig. 4c). The repeat unit involves one 
deoxyribose nucleic acid molecule, and packing of 
the molecules ts that the molecule as a whole 
resembles a single-fold helix, probably as a result 
of the single polypeptide helix existing on the out- 

side of the two-fold nucleic acid helix. The X-ray 
photographs were measured using a_ recording 
densitometer**, and the structure factor deduced. 


~ Calculatign of the Fourier Transforms of the 
Molecular Models 


The Fourier transforms were calculated using 
tables of Bessel functions*** and by drawing phase- 
amplitude diagrams. The calculations were checked 
by densitometer measurement on a photograph 
obtained on a Lipson optical diffraction apparatus 
using a mask with holes produced by photographic 
etching**. The weighting of the atoms, in terms of 
amplitude of X-rays scattered, was found as follows. 
That part of the diffraction which takes the form of 
a system of Bessel functions radiating from the 
centre of the pattern is produced by the gross helical 
form of the molecule immersed in water, irrespective 
“of atomic detail ; hence the electron density of water 
(of unit density) was subtracted from ¢he average 
electron density of each atom. The outer part of the 
diffractign pattern, consisting of a system®of Bessel 
functions radiating from origins displaced from the 


centre of the pattera‘»**, arises from periodicities in 
the electron density inside the polynucleotide helix. 
As water does not Denetrate between the atoms in 
each helix, no sub-raction of electron density of 
water was made, and relative weighting of the 
scattering from atoms was different from that above. 


Possible Chemical Activity and Biological Function- — 
ing of the Molecule 


X-ray diffraction shows that deoxyribose nucleic 
acid in vivo has the same molecular configuration 
when bound to protamine (or possibly histone) in 
sperm heads, or when in T, and T, bacteriophage. 
lt remains to be shown, however, that this structure 
also exists in interphase cell nuclei or in functioning 
and duplicating chromosomes. 

In any event, it may be useful to consider some 
characteristics of the proposed nucleic acid structure 
which may have a bearing on its chemical and 
biological activity. First, the regular spacing of 
phosphate groups is necessary for effective com- 
bination with basic polypeptides ; if the molecule is 
much distorted, such efficient combination cannot 
take place. Second. the nitrogen bases and sugar 
rings present a large external surface on the molecule 
so that, if other melecules lie on this surface, im- 
portant Van der Waals attraction may take place. 
For example, basic cyes do not combine with mono- 
nucleotides™ but are bound to nucleic acid. Probably 
these dyes are bound, not only by ionic linkage to 
the phosphate groups, but also lie with their planes 
in close contact with the base-sugar surface of the 
nucleic acid molecwe. Such effects may also be 
important in protein-nucleie acid interaction. Third, 
it appears quite feasible for short side-chains to the 
main polynucleotide chain to occur as branches at 
triply-esterified phosphate groups and to lie in the 
grooves of the helix without interfering much with 
the packing of the deoxyribose nucleic acid molecules. 
Such side chains could terminate in secondary 
phoryl groups**. Feurth, the free amino-groups of 

ine*s?* occur at the bottom of a shallow groove 
about 8 A. wide and abaut 6 A. deep and aré readily 
accessible to approaching molecules.g The biological 
specificity of nucleic acid may well depend on the 
presence of these amino-groups*’ anf the sé¢tondary 
phosphoryl groups ag the of branches. 
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ew lection ; of Dr. G. W. Corner, Prof. W. Heisen- 
rg, Prof. Lise Meitner and Prof. Otto Renner to 
pn membership of the Royal Society was 
ounced in Nature of May 7. The following notes 
vey. very briefly the main fields of their scientific 
activities. | 





Dr. G. W. Corner 


Dr. G. W. CORNER is the director of the Depart- 
; “ment of Embryology of the Carnegie Institute of 
hington. Over a period of forty years his name 
; been pre-eminent in studies of the anatomy and 
hysiology of mammalian and, in particular, of 
mate reproduction. His first research was con- 
ied with the structure and function of the corpus 
um of the sow. His next big piece of work, 
ished in 1923, was a report of the experimental 
lysis. of the menstrual cycle of the rhesus monkey. 
s the first study of its kind, and it revealed, 
1er Outstanding facts, that the endometrium 
ay bi pak down without ovulation having occurred. 
few years later, Corner was responsible, with 
lard Allen, for the isolation of the hormone 
now known as progesterone, and so began a major 
; development in the whole field of endocrinology. 
_ More. recently, his studies have been concerned 
< with the. analysis of the hormonal basis of the 
uterine cycle in Primates; with the further descrip- 
tion of different varieties of corpus luteum; and 
with studies of early embryos. Dr. Corner is also 
a well-known student of medical history, and in a 
-series of books has demonstrated that the physiology 
oE reproduction can be expounded in a way which 
os Is to, and is understandable by, an audience’ 
much wider than laboratory scientists. Dr. Corner 
ice-president of the U.S. National Academy 
ciences and also of *the American Philo- 
phigal Society. Before taking up his present 
intment i in Baltimore he was head of the Depart- 
, of Anatomy in the Medical School of the 
ersity of Rochester. He held the Thomas Vicary 
bureship of the Boyal College “of Surgeqns of 
London in 1936; and was George Eastman visiting 
professor | in the University o of Oxford eit 1952-58. 
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d VIEWS 


Prof. W. Heisenberg — 
Pror. W. HEISENBERG is perhaps best known - 
for his outstanding work in the development oE 
quantum mechanics. In co-operation with Born- 
and Jordan, he developed the first matrix form of 
the theory, which was later shown to be equivalent 
to the wave mechanics of Schrédinger. Then he was 
Prominent in pointing out the restrictions on tho 






Ea aa. niia of th is period was — 
his theory of ferromagnetism, which was the first to 
show how the molecular field which Weiss had intro- — 
duced to aceount for this phenomenon could sbe 
explained in terms of the concept which we no 
call the exchange force. Prof. Heisenberg in addition — 
has been a leader in the development of nuclear 
physics in Germany, and during the War took part 
in the German atomic energy project. Since the 
War he has been responsible for much of the re- 
organization of German science and for the plans 
for the development of nuclear energy there. In ~ 
addition, he has continued his fundamental scientific. 
research in many subjects, including cosmic. _Tays, 
turbulence and superconductivity. 

















Prof. te Meitner 


Pror. Lise MEITNER is one of the pioneers in 
the study of radioactivity. Born in Austria in 1878, 
she took a doctorate at the University of Vienna. 
when women students were considered freaks. and? 
subject to all kinds of unpleasantness. Her first 
publication on a problem in radioactivity dates — 
from 1906, and the next year she went to Berlin 
and began her collaboration with the chemist; 
O. Hahn, which was to continue for more than 
thirty years. She developed the*magnetic. deflexion 
of §-rays into an accurate method revealing the 
presence of sharp energy groups; from suc 
measurements she proved that y-rays are emitted 
not before *but after radioactive transformation. 
Among radioactive substances discovered together 
with Hafn, the mother substance of actinium 
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(not protoactinium as it is often misspelt nowadays). 
The study of radioactive recoils, of neutron-iInduced 


xeactions in cloud chambers and of the absorption of | 


y-rays are a few more topics out of many. Professor 
in the University of Berlin since 1926 and joint 
director-—-with Hahn—of the Kaiser Wilhelm Institut 
fiir Chemie in Berlin since 1931, she left Germany in 
1938 and has since lived and continued her research 
in Sweden. Her work with Hahn on the effects of 
neutrons on uranium came to fruition shortly after 
she left, in the discovery by Hahn and Strassmann of 
the formation of much lighter elements such as 
barium; but it was she (in a paper with O. R. 
Frisch) who explained the process in terms of Bohr’s 
drop model of the nucleus as nuclear fission. 


Prof, Otto Renner 


Pror. Orro RENNER has been professor of botany ` 


first at Jena and, since the War, at Munich. Renner’s 
early work was directed chiefly to plant physiology. 
Between 1910 and 1915 he was interested especially 
in the problem of the ascent of sap and contributed 
a number of observations and theoretical con- 
siderations in support of Dixon’s cohesion theory. 
For example, he developed the ingenious method of 
using fern sporangia for determining the cohesive 
strength of water. 
more and more towards genetic studies on Oenothera, 
for which he is chiefly known. Thirty years ago the 
importance of Renner’s work on Oenothera would 
have seemed to lie in his breeding experiments, which 
resolved de Vries’s mutation theory in terms of 
orthodox genetics. In the perspective of to-day his 
work has become much more significant than this. 
For it now appears that the complex differences in 
mOenothera are something between the gene differences 
mas understood in ordinary Mendelian experiments and 
‘the differences existing between natural species. 
MRenner put these differences into relation with the 
shromosomes on which they were based and also with 
cytoplasmic elements with which they interacted. 
e also put them into relation with their develop- 
mental expression in the pollen and im the embryo 
sac, thus illuminating the general problem of fertility. 
melly, others working on Renner’s foundations have 
out them in relation to evolutionary processes. In 
short, no account of the genetics of higher organisms, 
whether physiological, cytological or evolutionary, 
vould be satisfactory or convincing to-day which did 
ot pay attention to Renner’s work. 


mMohann Georg Gmelin (1709-55) ` 
THe Gmelin family of Tubingen in Germany in- 
‘luded several distinguished medical practitioners 
md scientific workers durmg the seventeenth and 
sighteenth centuries. Leopold is remembered for his 
MMiscovery of potassram ferrocyanide in 1822 and for 
is “Handbuch der Chemie” (1817-19). His father’s 
usin, Christian Gottlieb, invented a process for the 
Ttificial manufacture of ultramarine in 1828 and was 
he first to observe the red coloration given to a 
ame by lithium salts. Johann Georg Gmelin, who 
ied two hundred years ago on May 20, 1755, made 
is name as a botanist, chemist, -pharmacologist and 
xplorer. Son of the-apothecary and chemist, 
‘ohann Georg Gmelin, he was born in Tibingen on 
ime 12, 1709, and at the early age of fourteen 
egan to: study medicine in the local University. In 
725 he publicly defended a dissertation “De glandu- 
arum megentericarum in chylum actione retaltdativa”’, 
nd graduated M.D. in 1727. Following in the foot- 
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ayers of two of his teachers, Johann Duvernoy and 
eorg Bernhard von Bulfinger, he went to St. Peters- 
burg that same year and obtained a scholarship at 
the Imperial Academy of Sciences, 
recently been founded by Peter the Great at the 
instigation of Laurentius Blumentrost the younger,’ 
who served as its first president during 1725-33. 


-Gmelin was appointed professor of chemistry and 


natural history in 1731 and two years later, at the 
request of the Empress Anna Ivanovna, undertook 
to explore Siberia in the company of the geographer 
and astronomer, Delisle de la Croyére, and the 
historian, Gerhard Friedrich Muller. He returned to, 
St. Petersburg in 1743 and later published his monu- 
mental works, “Flora Sibirica’’ (4 vols., 1747) and. 
“Reisen durch Siberian” (4 vols., 1751). In 1749 he 
was elected professcr of medicine, chemistry and 
botany at Tubingen, where he died six years later of 
‘a. fever’ at the early age of forty-five. The biblio- 
graphy of his writngs in W. M. von Richter’s 
“Geschichte der Medizin in Russland” (8, 219; 1817): 
includes the dissertations “De rhabarbaro” and. 
“Corticis peruviani ım febribus intermittentibua 
usum”, š 


The Nature Conservancy: New Members 


THe Nature Conservancy announces that the fol- 
lowing have been appointed as members: Sir Basil 
Neven-Spence, Dr. F. Fraser Darling and Sir Wavell 
Wakefield. The vacancies have arisen through the 
death of Sir Edward. Keeling and the retirement (on 
completion of their serms of service) of Sir Norman 
Kinnear and of Prof. J. R. Matthews, who remains a 
member of the Scottsh Committee and the Scientific 
Policy Committee, Sut is succeeded by Sir Basil 
Neven-Spence as charman of the Scottish Committee. 
Dr. ©. B. Williams ard Major D. C. Bowser have been 
appointed members of the Conservancy’s Scottish 
Committee in succession to Prof. A. D. Peacock and 
Dr. D. N. McArthur, who have retired on com- 
pletion of their terme of service. Mr. C. M. Floyd has 


_been appointed a member of the Committee for 


England. Dr. V. M. Conway has been appointed. 
director of the Conservancy’s Merlewood Research 
Station at Grange-over-Sands in succession to Dr. 
K. R. S. Morris, who has resigned. 


Royal Aeronautical Society: Awards 


Tae following awards have been made by the 
Royal Aeronautical Society: The Society's Gold 
Medal: Lord Hives, for his outstanding work in the 
field’ of propulsion o? aircraft; The Societys Silver 
Medals: Dr. R. A. Frazer, for his outstanding work 
in aerodynamics over a period of many years, and 
Dr. A. A. Griffith, for his outstanding research con- 
tributions on aircraf engine design; The Society’s 
Bronze Medal: Prot. M. J. Lighthill, for his con- 
tributions to aeronautical knowledge; Wakefield 
Gold Medal: Mr. -. Taylor, for the design and 
development of the counting accelerometer; The 


British Gold Medal: Mr. G. H. Dowty, for his quae 


standing practical achievement in the design and 
development of aircraft accessory systems; The 
British Silver Medal: Pr. S. Q. Hooker, for his 
practical achievemen; in the design antl development 
of aero engines; George Taylor (of gusiraliag) Gold 
Medal: Mr. R. C. Margan, for his paper on “‘Practical 
Experience of Airlire Engineering”; Simms. Gold 
Medal Dr. D. Willams, for his paper on “Recent 
Developments in the Structural Approach to Aero- 


elastic Problems”. : 


+ 
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Medical Effects of Nuclear Radiation 


THe Medical Research Council has set up the fol- 
lowing committee to prepare a report on. the medical 


aspects of nuclear radiation: Sir Harold Himsworth. 


(chairman), secretary of the Medical Research 
Council; Sir Ernest Rock Carling, consultant 
adviser, "Ministries of Health and Home Office (Civil 
Defence), and member of the health policy com- 
mittee of the Atomic Energy Authority; Sir John 
Cockcroft, director, Atomic Energy Research Estab- 
lishment ; Prof. A. Haddow, director, Chester Beatty 
Dr. J. F. Loutit, director, 
Medical Research Council Radiobiological Research 
Unit ; Prof. K. Mather, professor of genetics, Univer- 
sity of Birmingham; Prof. W. V. Mayneord, pro- 
fessor of physics applied to medicine, University of 
London; Prof. P. B. Medawar, professor of zoology 
and comparative anatomy, University College, Lon- 
don; Prof. J. S. Mitchell, professor of radiothera- 
peutics, University of Cambridge ; ; Prof. L. S. Pen- 
rose, Galton professor of eugenics, University College, 
London; Sir Edward Salisbury, director, Royal 
Botanic Gardens; Dr. F. G. Spear, deputy director, 
Strangeways Research Laboratory, Cambridge ; Prof. 
J. R. Squire, professor of experimental pathology, 
University of Birmingham ; Prof. C. H. Waddington, 
professor of animal genetics, University of Edin- 


burgh; Sir Lionel Whitby, regius professor of 
physic, University of Cambridge; Prof. B. W. 
Windeyer, professor of radiology (therapeutic), 


University of London. 


Anglo-French Atomic Agreement 


THe United Kingdom Atomic Energy Authority 
and the French Atomic Energy Commission have 
recently concluded an agreement for the exchange of 
unclassified information between the two organiza- 
tions on a range of subjects. The United Kingdom 
Atomic Energy Authority will furthermore help the 
French Atomic Energy Commission by giving advice 
and by supplying experimental quantities of various 
materials. The purpose of the agreement’is to 
promote and develop the peaceful uses of atomic 
energy in the two countries in conformity with the 
movement for international co-operation in the field 
of atomic energy on a world-wide scale. 


_Extraction-Rates of Flour 


In a written reply to a question in the House of 
Commons, the Minister of Agriculture, Fisheries and 
Food stated that, in conjunction with the Secretary 
of State for Scotland and the Minister of Health, he is 
arranging for an independent authoritative review of 
the scientific and medical evidence now available of 
the differences in the composition and nutritional 
value of flour of varying extraction-rates. Lord 
Adrian, president of the Royal Society, has nominated 
the following panel to. conduct such a review: Sir 
Henry Cohen, professor of medicine, Liverpool 
algigirman) ; Prof. L. J. Witts, professor of clinical 

medicine, Oxford; Prof. J. H. Gaddum, professor of 
materia medica, Edinburgh; Prof. A. C. Chibnall, 
formerl¢ professor of biochergistry, Cambridge ; Prof. 
R. A. Morton, professor of biochemistry, Liverpool. 


Chemical Engimeering -in Britain 
In his presidential address, entitled “Chemical 
Engineering—the Way ead” at ‘the thirty-third 
annual meeting of the Institution of Chemical 
Engineers on April 26, Sir Harold Hartley directed 
° 


+ 
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attention to the great progress made by chemical 
engineering -since his last address three years ago. 
Chemical engineermg is now generally recognized. 
as a separate branch of technology of the highest, 
importance to industry, and new departments and. 
laboratories have been created in many universities 
for training students and for research. The Institu- 
tion has played an important part in these develop- 
ments, and its activities will be greatly helped by 
the new headquarters it has acqufred through the 
generosity of its industrial friends. 

Chemical engineermg is already so wide a subject, 
that it is quite impossible for any one man to master 
all its ramifications ; in spite of tHis, the tendency 
is for still wider development, and several growing 
branches of technology are in need of ever-increasing 
numbers of specially trained chemical engineers. Sir 
Harold dealt particularly with three of these branches : 
the first is ‘extractive metallurgy’, which is tending 
to supplant many of the older mechanical processes 
of ore concentration by chemical treatment, especially 
in the case of new or comparatively rare metals, and, 
low-grade ores. ‘The second is the so-called ‘bio- 
chemical engineering’, which calls for a special 
fundamental training in biochemistry, in order to be 
able to design plant for the extremely complicated 
processes involved in the production of antibiotics 
and similar bodies. The third is ‘instrumentation 
and automatic control’: many plants of the future 
will have to be designed for automatic control, which 
is by no means the same thing as the addition of 
automatic control to existing plants. At present 
there is an almost complete lack of mformation on 
plant and process characteristics, and a great shortage 
of chemical engineers with sufficient understanding 
of the theory of automatic control, so that progress 
is very difficult. An.essential requirement for this: 
progress, which Sir Harold barely mentioned, is to 
find some means of diverting a proportion of first- 
class chemical engineers, whether students or those 
with greater experience, from industry into the 
teaching profession, Which, at present, is pitifully 
small in numbers. Unless this can be done, and at a 
very early date, chemical engineering is in danger of 
resembling a magnificently designed plant which 
cannot be worked efficiently through lack of 
operatives. 


Third Pan-African Congress on Prehistory, Living- 
stone 


' Tue Third Pan-African Congress on Prehistory will 
be held in Livingstone, Northern Rhodesia, during- 
July 22-28, during which time the Corfgress will be 
m session at the Rhodes—Livingstone Museum. Before 
the meeting there will be a seven-day excursion to 
prehistoric sites in Southern Rhodesia, and after 
July 28 an excursion will be made to sites m Northern 
Rhodesia and the Katanga Province of the Belgian 
Congo. In addition to the various sectional meetings, 
1t is proposed to hold special symposia on the fol- 
lowing subjects: the Kalahari Sands, their definition, 
age, distribution and method of formation; the 
dating of the Australopithecine ; marine strandlines, 
their definition, altimetric and faunal correlation 
(these being reports by the Commission for the Study 


- of Strandlines, set up by the fourth congress of the 


International Association on Quaternary Research) + 
the early pébble-tool cultures, their definition, dating 
and distribution; and the ‘importance and the 
applicati@n of the carbon-14 method of dating to 
African prehistoric cultures. It is also hoped that 
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the committee on termmology will hold discussions 
on the following points: whether a true Levalloisian 
~culture exists in Africa or even in Europe; and the 
application of the terms ‘Early’, ‘Middle’ and ‘Late’, 
ås against ‘Paleo-’, ‘Moso-’ and ‘Neo’, in Africa and 
to which areas these terms should apply. The official 
of the Congress will be lish, French 
and German. Further information can be obtained 
from the Organizing Secretary of the Congress at 
the Rhodes—Livingstone Museum, P.O. Box 124, 
“Livingstone, Northern Rhodesia. 


“Engineering Aspects of Combustion : 
ference in Boston, Mass., and London 


A jJornt conference on combustion has been 
arranged by the American Society of Mechanical 
Engmeers and the Institution of Mechanical in- 
eers and will be held in Boston, Mass., during June 
15-17 and in London during October 25-27. The 
wbject of the conference will be two-fold: to link 

and practice in the field of combustion by 
the results of theoretical work to prac- 
tical engineers in the United States, Great Britain 
and other countries; and to provide an oppor- 
tunity for practical engineers in these countries 
to meet together to discuss the applications of 
theory in the fields of boilers, furnaces, internal 
combustion engines and gas turbmes. Forty papers 
have been prepared, eighteen by members of the 
American Institution, and these will be read at 
both the Boston and London meetings; they are 
divided between the following five sections : general ; 
boilers ; ; industrial furnaces; internal-combustion 
engines ; and gas turbines. Seventeen other institu- 
tions and socicties in Great Britain are supporting 
the Institution of Mechanical Engineers, and the 
various sessions and facilities to the relevant 
literature are open to members of all these 
tions. Further information can be obtained from the 
Institution of Mechanical Engineers, 1 Birdcage 
Walk, London, §8.W.1. 


Announcements 


THe Otto Schott Commemoration Medal of the 
Deutsche Glaste@hnische Gesellschaft has been 
mawarded to Prof. W. E. S. Turner, honorary president 
of the International Commission on Glass. The 
Medal is a rare distinction, having been awarded only 
three times during the past twenty-five years, and 
mProf. Turner is the first non-German recipient. 
THe Challenger Society is prepared to consider 
zpplications for small grants m aid of research in 
Sieboretory biology “or oceanography at a recognized 
during the year June 1955-June 1956. 
Aeon. accompanied by details of the al geri 
should reach the honorary secretary, Mr 
wN. B. Marshall, British Museum (Natural History), 
vuromwell Road, London, 8.W.7, before June 13. 


THe Underwater Explorers Club (2 Thames House, 
Queen Street Place, London, E.C.4) is sending an 
»xxpedition to Cyprus to explore the sunken portion 
3f the city of Salamis and to make underwater 
«cientific investigatigns in the waters around the 
sland and the eastern Mediterranean generally. The 
nain party of eight members will remain in Cyprus 

inti late autumn and. will be oa gra by others 
rom the Club for short periods throyghout the 
mummer, 

A symgpsrom on electromagnetic wave thtory will 

30 held at the University of Michigan during June 


Joint Con- 
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20-25, under the auspices of the International 
Scientific Radio Union. The papers will deal with 
the followmg topics : -value problems of 
diffraction and scattering theory; forward and 
multiple scattering; antenna theory; and propa- 
gation in doubly refracting media in wave-guides. 
Further information can be obtamed from the chair- 
man of the sympos-um, Mr. K. M. Siegel, Willow 
Run Research Center of the Engineering Research 
Institute, Ypsilanti, 


THE second of the international powder metallurgy 
congresses sponsored Dr. Paul Schwarzkopf, 
president of the American Electro Metal Corporation,» 
Yonkers, N.Y., will te held at Reutte, in the Austrian 
Tyrol, during ‘June 20-23, when the topic of high- 
temperature and corrosion-resistant materials by 
powder metallurgy will be discussed. pig a has 
again been chosen because of the very large powder- 
metallurgy ,works there, the Metallwerk Plansee. 
About three hundred people from seventeen nations 
will be attending, including more than thirty scientific 
workers from Great Britam. Further information 
can be obtamed from George Cohen, Lid., 600 Group 
Publicity Department, Cunard Works, Chase Road, 
London, N.W.10. 


THREN special summer courses will be held this 
year in the Massachusetts Institute of Technology as 
follows: June 20-Jaly 1, switching circuits (under 
Prof. S. H. Caldwell and Dr. D. A. ae of D 
Department of Electrical Engineering); June 20- 
July 8, current sobntifio devel ts concerned 
with foods and the food industries (jointly run by a 
number of members of the Department of Food 
Technology and others); and August 8-19, low- 
iat Sig engineermg and research (under Prof. 

8. C. eaae ea a ia t of ay ar ani 
E ). Application forms further informa- 
anon Gee mea aa he ET en i 
Summer Session Office, Room 7-103, M.I.T., Cam- 
bridge 39, Mass. 

“Tae Gordon Confsrence on Proteins and Nucleic 
Acids, under the auspices of the American Association 
for the Advancement of Science, will be held this yo 
in New Hampton, N.H., during June 27—July 1. 
the past, she programie has deal larga Sih ihe 
pbysical-chemical properties or the metabolism of 

, nucleic acids, and théir building blocks ; 
this year the theme will be the chemical and structural 
aspects of proteins and nucleic acids and will be con- 
cerned with the recent advances in the structure of 
biologically active , insulin, ribonuclease, 
and some of the larger protein molecules. Further 
information can be >btained from the chairman of 
the Conference, Dr. Frank W. Putnam, Department 
of Biochemistry, Un-versity, Chicago 37, Il. 

We regret that the report in Nature of April 28, 
p. 717, on an address by Sir Charles Morris on the 
University of Leeds, contains a mis-statement. Suir 
Charles said that work on the extension of the 


chemistry and physics buildings of the Univertity 


began some weeks ago. It is expected that the first 
stage will be completed and ready for occupation by 
October 1958. 


' Erratum. In the communication “Chemical 
Effects of X-Rays upon Aqueous Solutf®ns of 
Cortisone and Deoxyxprticgsterone” in Nature, April 
23, p._721, the aboriser w ere „marked ‘“‘Dose (10° 
eV./ml.)"; this should read ‘Dose (10™ eV./ml.)”, as 
in the legend. 
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FUNCTIONS AND EDUCATION OF. THE CHEMICAL ENGINEER 


IN EUROPE 


A CONFERENCE on ‘The Functions and 

á & Education of the Chemical Engineer in Europe” 
was held during March 21-25 in the Assembly Hall 
at Church House, Westminster, London. It was 
organized by the Institution of Chemical Engineers 
in co-operation with the Department of Scientific 
and Industrial Research, on behalf of the European 
Productivity Agency of the Organization for European 

" Economic Co-operation. At least thirteen European 
countries, Australia, South Africa and the United 
States were represented among the 350 who registered 
for the Conference, which owed xis origin to a docu- 
ment entitled “Chemical Apparatus m the U.S.A.” pub- 
lished in 1952 as a report on Technical Assistance 
Mission No. 23. This report directed attention to 
two points in particular: (1) the leading position in 
the chemical mdustry which the United States has 
acquired in recent years is to a great extent due to 
the rapid development of the profession of chemical 
engineering ; (2) the importance of chemical engin- 
eermg is generally recognized by the Government 
and by industry in the United States ; but this is less 
frequently the case m Europe. 

The three main objectives which the Conference 
under Project 297 of the European Productivity 
Agency was asked to explore were: (1) the necessity 
for more chemical engineers and more schools of 
chemical engineering in the untversities and technical 
colleges ; (2) the necessity for more financial support 
for chemical engineering research both in universities 
and technical colleges, and in speciahzed. laboratories 
with support from government and industry ; (3) the 
necessity for a more general recognition of the part 
that chemical engineermg 1s bound to play in modern 
industry. - 

The Conference was opened by the Lord President 
of the Council, Lord Salisbury, and some introductory 
romarks were made by M. R. Gregoire, who is 
deputy director of the European Productivity 
Agency. It was divided into six sessions. 

The first session, on “The Part played by the 
Chemical Engineer in bridging the Gap between 
Research and Plant Construction’, was opened by 
Sir Christopher Hinton, managing director, Indus- 
trial Group, U.K. Atomic Energy Authority. The 
Authority, he said, has a series of people working on 
the design of a process plant, from the pure scientist 

_at one end to the detailng mechanical engineering 
designer at the other, who need have little knowledge 
of the scientific prmeiples which underlie the process. 
The chemical engmeers fit into this scheme like 
bands in a spectrum. 

The second paper, by -Dr. K. Riess, a director of 
the Farbenfabriken Bayer A.G., Leverkusen, was on 
“The Process Engmeer in the German Consumer 

ods Industry”. He remarked that the American 
method of traming chemical engmeers produces 
extraordinary versatility and ‘“‘cannot but have the 
disadVantages of all compromise solutions because 
versatility is bought at the price of thoroughness”. 
The third paper, on “The Function of the Chemical 
Enginer as a Link between Pure Research and its 

` Industrial Applications’, wag by Dr. L. Morandi, 
vice-president of the Montecatim Čo., of Milan, who 
pointed out that the chemical engineer effects the 
first control of an economic nature on the results of 
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research. The nexé paper was by Dr. R. Holroyd, 
director of research, 1.C.I., Ltd., on ‘Considerations 
of Technical Staff Requirements in the Evolution 
of an Industrial Chemical Project”. Dr. Holroyd 
emphasized that, in bridging the gap between 
research and mdustrial production, overall respons- 
ibility must be vested in one department and prefer- 
ably ultimately in one individual. l 

The final paper, by Mr. C. F. Kearton, a director of 
Courtaulds, Ltd., was on ‘The Chemical Engineer in 
a Man-made Fibre Industry’. He said that the 
chemical engineers have grown into an accepted and 
valued group withm his Company. He illustrated 
their work by reference to developments of a new 
chemical fibre, the improvement of a retort desi 
in the manufacture of carbon disulphide and the 
erection and operation of the Company’s new Ala- 
bama factory, which has exceeded its designed output. 

The second. session, on ‘The Chemical Engineer m 
Plant Operation and Management’, was under the 
chairmanship of Dr. K. Riess, who is also chairman of 
the Verein Deutsche Ingenieure, Fachgruppe Ver- 
fahrenstechnik. The first paper was by Mr. J. A. Oriel, 
of the Shell Petroleum Co., president designate of the 
Institution of Chemical Engineers. He spoke from 
personal experience of the thrill of first operating a 
new petroleum plant and getting it on stream. The 
second paper. by M. N. Chorine, directeur des 
développements et recherches à la Société des 
Produits Chimiques Coignet, Belgium, was on “Thè 
Role of the Chemical Engineer in the Operation ano 
Management of Chemical Plants’. Development m 
Belgium, he said, has been rather slow; this he 
attributed to a lack of the technological spirit ir 
chemistry. The next paper, by Dr. K. Winnacker 
chairman of Farbwerke Hoechst A/G of Frankfurt 
said that the experience of German industry was the 
it is better to divide responsibility, the chemist being 
responsible for quality and production and bein; 
assisted by the engineer, who draws up the plans fo 
a new process and is responsible for its construction» 
The final paper, by M. E. Bognar, chef de Is 
section de Génie Chimique de la Compagnie d 
Saint-Gobain, France, pointed out that the chemica» 
engineer is the person best situated to co-ordinate th 
ideas of the research worker and the economist. 

Dr. Vlugter, of the Amsterdam Laboratory of th 
Shell Company, presided over the third*session, whic 
was devoted to courses of study for a primary degre 
in chemical engmeering. The first paper, by Pro: 
K. Schoenemann, of the Institut fur Chemisch 
Technologie der Technischen Hochschule, Darmstada- 
Germany, discussed how far the traditional trainin 
of the chemist can be brought ito line with recep» 
developments. In Germany, m addition to th 
training of engineers in unit operations, the trainin 
of chemical technologists must be promoted. 

The second paper was by Prof. T. R. C. Fox, She 
professor of chemical enginéermg, University < 
Cambridge. He considered the best way of fittin 
the tramung of chemical engineers, and indeed. tect 
nological courses, into the general background of- 
university. Prof. E. Kirschbaum, of the Institut fi 
Apparatebau und Verfahrenstechnik of the Teck 
nische Hochschule, Karlsruhe, gave details of tl 
first full course for chemical engineers, held at h 
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ee which sre inaugurated. peat Prof. J. 
anze’s paper on training of ical engineers 
~. also gave similar details for the chemical ering 
, course at the University of Liège. Prof. H. Kramers 
" and Dr. P. M. Heertjes gave some notes on chemical 
engineering courses ın the University of Delft. 

Prof. K. G. K. Peters, of the Technical University 
of Vienna, said that chemical engmeermg should be 
based, on profound chemical reasoning. He con- 
_ sidered. that itd teachers should be well versed in 

both chemistry and mechanical engineering, which 
represent quite different worlds of ideas. The final 
Paper of the session, by M. J. Givaudon, Ingénieur 

eil à l"Unioh des Industries Chimiques de France, 
stressed. the importance of numerical calculations in 
undergraduate training. 

Session IV dealt with other education schemes such 
as those for postgraduate and part-time students ; 
Prof. F. H. Garner, of the University of Birmmgham, 
~ presided. Mr. C. J. Borelius, of the Svenska Skifferolje 
Aktibolajet, described the development of chemical 
ax Cugmeering m the Kungl. Tekniska Hogskola in 
"Stookholm and the Chalmers Tekniska Hogskola m 
Goteborg; unfortunately, both professorships are 
vacant through lack of suitable applicants. 

Prof. M. B. Donald, Ramsay Memorial professor of 
chemical engineering, University College, London, 
and Prof. J. M. Coulson, professor of chemical 
engmeering at King’s College, Newcastle upon Tyne, 
jointly introduced a paper on the postgraduate 
course for providing traming in chemical engineering 
for those who already have a degree in chemistry, 
physics or mechanical engineermg. Such courses 
_ have been available for some thirty-three years in 
- Britain, and form the basis for the development of 
the undergraduate course. 
=. Prof. 8. G. Terjesen, of the Norges Teélniske 

Hogskole, Trondheim, the editor of the previous 

O.E.E.C. report (No. 28), spoke of the methods and 

theory of process control in chemical plants, and the 

knowledge that a chemical engmeer should have of 

these subjects to enable him to deal with the ever- 
Increasing instrumentation of chemical processes. 
Mr. R. W. Blount, staff inspector of the Ministry 

of Education, spoke of the part-time course 10 

chemical engineering leading m Britain to a Higher 

National Certificate. He pointed out that these 

schemes are unique in so far as they are fostered 

only in Britain. These examinations and courses 
provide a very convenient method for taking the 
examinations of the Institution of Chemical Engm- 
~eers. The establishment of some ‘sandwich’ schemes, 

in which tle student spends periods alternately ab a 

college and in works, mstead of one day or so a week 

over a long period, would probably help in recrwit- 
ment for these courses. 
. The final paper, by Dr. G. U. Hopton, of the North 

Thames Gas Board and chairman of the Board of 

Examiners of the Institution of Chemical Engmeers, 

was on the associate membership examination of the 

Institution. He showed that it pon no _— 

limitation on those who are eligible for entry, and 

that ıt has recently been reorganized to ensure that 
applicants are moré adequately fitted as members as 
the science of chemical engineering progresses. He 
finally directed attention to the design problem 

“feature of the examination, where the student is 
expected to design a chemical plan? from first 
prinerples and where he encounters most of the types 
of problems which he would. be likely to fheet later 
in his career. 
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The practical training or apprenticeship of the 
“chemical engineer after graduation was considered. in 
the fifth session, urder the chairmanship of Prof. M. 
Letort, directeur de l'École Nationale Supérieure des 
Ind. Chim., Nancy. 

Mr. F. H. Pugh, of De Bataafsche Petroleum 
Maatschappij, gave details of a scheme which has . 
been worked out for training in refinery operation. 
Previously, with a ka scheme, the results had 
been uneven; but, now that it has been set on an 
organized footing, toth the firm and the apprentices 
have gained considcrably. This paper was followed 
by another one from tatives of a firm which 
manufactures plant, | by J. P. V. Woollam and J. M. 
Solbett, of Simon Darves, Lid. 

Mr. D. Morten, ofthe Shell Refining and Marketing 
Co., Ltd., described. the use of sponsored courses for 
training students before entry into industry. For the 
past three years, those courses have been conducted 
during the universizy Jong vacation. The students 
are accompanied by a tutor (one of their senior 
lecturers), and the rofineries are now certam. that the 
students gam extre value from this course. The 
presence of the tutor lightens the load on the refinery 
staff, who are then =ree to give specialist lectures on 
industrial management problems. 

Mr. J. Newby, tke secretary of the International 
Association for the Exchange of Students for Tech- 
agi Experience, thon told of the remarkable growth 

this organization for broadening the knowledge 
aaa culture of tecanical students. Since it was 
founded in 1948 with ten member countries and 920 
students, it has grown to nineteen member countries 
and 4,267 students in 1954. In the years 1950-54, 
the chemical engmesring students taking advantage 
of travelling abroad under this scheme amounted to 
1,285 out of a total >f 18,000. 

The chairman cf the final session was Sir 
Harold Hartley, president of the Institution of 
Chemical Engmeers, and the topic discussed was 
research. 


Prof. J. Cathala director of the Institute of 
Chemical cal Engineerirg, University of Toulouse, pro- 
duced an interesting classification of possible research ` 
subjects and made the following remark: “The 
Cremer report publisned in 1951 is a most remarkable 
work, which once agesin bears witness to the efficiency 
of our British co when they form a committee 
for study P”. Dr. H. Miessner, of the Farben- 
fabriken Bayer AG, Leverkusen, described the 
organization of the VD1-Fachgruppe Verfahrens- 
technik into thirteen groups for fhe study and 

t of research problems. Mr. A. S. White, 
head of the Chemical Engineering Department of the 
Atomic Energy Research Establishment, 
said that one of the lessons to be learnt from the 
devel t of nuclear engineering is that a consider- 
pe fk pecs of = tiel rreme lacking for 

purposes ; V1 & p mcentive 
for more basic ach 10 be undertaken on the 
subject. Prof. S. Kiesskalt, director of the 
Institute for Process Technology of the. 
Westphalian Techn&che Hochschule at Aachen, 
described the work con® in his new 
(which is of the trpeo envisaged @y the Cgomer 
report and which has, unfortunately, not yet been 
mplemented in Brtein). 

Prof. P. M. Heertje, of jhe Nijrerheids Organisatie 
TNO of The Hague, advocated that financial policy 
for research should be on a long-term basis to provide 
the researqh worker -vith greater freedom. 
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The final paper was by Prof. D. M. Newitt, Cour-e 
taulds professor of chemical engineering m the 
Imperial College of Science and Technology, London, 
who discussed the scope and nature of the research 
which can appropriately be undertaken m a teaching 
department of chemical engineering. 

The final summing-up of the results of the Con- 
ference was made by Sir Harold Hartley, who said : 
“What has become abundantly clear to me as the 
days progressed is that, with one partial exception, 
there 1s a general agreement among the European 


fessions of civil, mechanical and electrical engmeermg. 
And I know that that view is shared by all the 
countries of the British Commonwealth. That is the 
first major result of our Conference and it is one of 
great importance. We did not know until now the 
degree of unanimity that existed between us. The 
second. result is to show that there is a large unsatisfied 
demand. for chemical engineers, and consequently a 
need to expand and multiply the schools of engin- 
eering in each country ...we have already 
examined the need for more research and the lmes 
on which it should proceed and the advantage of 
closer co-operation between us. So we have answered 
two questions put to us ın the affirmative. For the 
third we must rely on the Press, and I hope that 
our nomenclature has not been too technical to 
obscure the main issues”. 
Coming to the partial exception, he said: ‘‘Let me 
begin by expressing our admiration and our in- 
debtedness to Germany for what she has contributed 
in the field which we like to call chemical engmeermg. 
Let me remind you of what the world owes to Adolf 
Baeyer and Emil Fischer and their pupils and to the 
Haber process, of those great pioneer developments 
of the synthetic industry in Germany around about 
1900. I shall never forget the »mpression made on 
me by the imaginative chemical ing of the 
Haber plant at Ludwigshafen when I first saw it. 
Now our German friends, for good reasons from their 
experience, have chosen rather a different approach 
to us. Let me say at once that we admire the skill 
of their Verfahrens ieure, which is seen to such 
advantage in the mechanical design of them plants. 
We could do with more of that same breed in other 
facture. "Their Verfahrens Ingenieure represent one 
cture. ir Ver i ent one 
band in Sir Chris Hmton’s spectrum, or one 
arm of Prof. Donald's distribution curve. I must say 
that I was greatly comforted by what Prof. Schoene- 
mann said of the need to supplement the classical 
chemist by the chemical technologist, and how 
unfortunate it would be if the need for process 
engineers were to hinder the technological education 
of a number of chemists. Thereby he is building a 
bridge between a different approaches. Chemical 
engineering is still a very young profession; it 1 
“dyifmioc and ıt is in the stage of rapid evolution. So 
it 13 no wonder that there are different patterns, and 
it is all &o the good that it should develop on inde- 
pendent lines in different countries and universities. 
It is*its adaptdbility and its flexibility that are its 
great stgength.eAs Mr. White said, its ubiquity is 
its most marked charactemstic. Its techniques are 
invading almost every if@dusty ad the hope of 
satisfying the world’s growing demands dep more 
and more on chemical engineering, call it by what 
name you will’. 
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INSTITUTE OF PHYSICS 
EDUCATION GROUP CONFERENCE 


At the annual conference of the- Education Group 
of the Institut of Physics, held on April 14 
and 15, with Dr. J. Toppmg as chairman, the teachmng 
and applications of thermodynamics, and the place 
of physics in a liberal education were the subjects of 
the main contributions. . 

Prof. E. A. Guggenheim (University of Reading), 
speaking on “Fundamentals of Thermodynamics”, -e 
said that the first concept for the beginner should be 
free energy, and the subject should be developed from 
the Guibbs—Helmholtz equation, which would be 
presented as an axiom in & classical treatment, 
or as & consequence of the distribution law in terms 
of statistical mechanics. Entropy, and the dis- 
tinction between reversible and irreversible changes, _ 
should not be introduced too early. The student 
should proceed in stages from simple isothermal 
reversible cases, working always in terms of decrease ~, 
in free energy rather than of en increase. 

The achievements and problems of the heat 
engineer were described by Dr. G. G. Haselden 
(Imperial College of Science and Technology, London} 
in a paper on “Thermodynamics in Industry”. The 
de t of new materials for high temperatures 
at which the heat tance of an ine can matoh 
the heat liberation of the fuel, the search for cycles 
more efficient than those based on the constant- 
temperature evaporation of water, and the choice of 
the best cycle for the gas turbine, are among the 
applications of thermodynamics to large-scale power - 
generation. Also, by exposing the low efficiency of 
the turbine system, thermodynamics has stimulated 
tbe search for the fuel cell, which has already, so fa?” 
as gaseous fuel is concerned, reached a promising 
stage. While the seasonal fluctuation of the hest- 
pump’s output and its high capital cost make it, 
uneconomic as an ordinary means of heating in 
Britain, it is more attractive in chemical industry, 
to bridge the small interval between the temperatures 
at which heat is given out by pno process and 
absorbed by another, as, for example, in & sugar 
evaporation cycle. 

In igni air liquefaction and separation 
systems, the components are matched to the pro- 
perties of air (to eliminate discontmuous latent heat 
jumps) as in the Heylandt process, where the ex-~ 
pansion engine operates ın the supercritical region, 
and the mterchanger below it. Ideally,~heat should- 
be supplied and extracted at every level m an air 
separation column, and heat ping is now used for 
supplying or extracting in several places instead of at 
the extremes. Following Ruhemann’s analysis of the 
entropy mecreases at various stages of the Linde- 
system, the am 1s to approach reversibility at each 
stage. As a result, air-separating ts have been 
made which operate at an efficiency of 23-25 per 
cent, compared with a theoretical efficiency of 35 per 
cent and the 12 per cent of the original Linde double 
column. ' 

Opening a discussion on the feaching of thermo- 

ics, Prof. M. W. Thring (University of Shef- 
field) outlined the organization of classes for various” 
groups at the University of Sheffield, and mentioned 
the importance of the emotional attitude towards 
the subjegt, and its various functions. Free energy 
1B & ‘good’ function, and entropy a ‘bad’ funttion the 
increase of which is to be discouraged—gam of 
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entropy by a system representing a positive loss of 
_ virtue. Clarity is necessary in distinguishing between 
“> the ‘first-law’ efficiency of a system and the thermo- 
`- dynamic efficiency. Dr. N. Kurti (Clarendon Labor- 
atory, Oxford) deplored the conventional distinction 
between heat and thermodyzfamics, and suggested 

“that a single course, implanting faith in thermo- 
dynamics by the statistical approach, should serve 

' for all univerajty students whatever their specialist 

_ interests. Dr. R. S. Silver (John Brown Land Boilers, 
Ltd., Clydebank) presented the practical engineer’s 
~- point of View. Thermodynamics, he said, 1s badly 
taught becausg its concepts are of a subtlety beyond 
`~ the grasp of the average physicist and the average 
teacher. Hence, the exposition of the second law is 
not normally adequate to equip the engineer to face 
industrial problems. He advocated teaching in terms 
of ordered and disordered energy rather than work 
and heat—ordermg rather than energy conversion— 
~- and abandoning the usual idea of efficiency for a 
proportioning ratio between ordered and disordered 
«> nergy expressed in terms of temperatures. 

Dr. A. W. Barton (City of London School) opened 
the second day’s proceedings, speaking on ‘Physics 
m the School Curriculum”. The historical develop- 
ment of the subject is a treatment which marches in 
line with the development of the individual boy, with 
the early passion for collecting facts and slowly 
emerging capacity to relate them to general principles. 
Physics is, -he said, an educational discipline 
equalled only by Greek. Dr. Barton’s lively exposition 
of his own teaching methods was a memorable 
feat, which illustrated his general argument con- 

-~ vincingly. ; 
> Mr. W. Liowarch (Institute of Education, London) 
spoke on “‘Non-Specialist Science in the Sixth Form”, 

~ outlining the scheme he developed during his time at 
Stowe School. For a year’s course, the boys were 
divided into three groups, each doing one term of 
biology, physics and chemistry in rotation, the work 
being taught by. specialists. Lectures on isolated 
subjects of special or topical interest had proved on 
the whole preferable to a more continuous course, 
and biology seeped the most generally appreciated 
of the three. After discussing the aims of the course, 
Mr. Llowarch gave some examples of topics which 
had been particularly successful. 

“Education through Physics” was the title of the 
talk by Prof. F. A. Vick (University College of North 

~ Staffordshire). One of the aims of education, he 

` said, is to toughen the mind by exercise on problems. 
~The historyal approach, while not generally useful, 
can be valuable in showing the devious routes by 
which accepted theories arose. Students should be 
encouraged from the beginning to consult original 
papers, and in the final year at the university, while 

- continuing a broad education, should reach the 
frontiers of knowledge in one or two places. In sub- 
sidiary physics courses, the future technologist 
should regard the subject not as a mere tool, but as 
a contribution to his full education. Prof. Vick 
regards physics, freed from the mechanistic outlook 

“of the nineteenth ‘century, as a living subject which 
stands equal to classical and modern studies as the 
core of a complete education. 

_. Mr. N. R. Hanson (University of Cambridge) then 
described the undergraduate course in the history 
and philosophy of science, developed during the past. 
five years in the University of Cambridge, The aim, 
he said? is not to humanize the scientist by super- 
posing a little culture, but to help him to understand 
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what he is doing. History leads to a better apprecia- 
tion of an idea by tracing the steps in its development. 
Philosophy, as concerned with the meaning of 
concepts, and why they are fashioned in one way 
Aather than another, may help a man to be a better 
physicist. Mr. Hanson explamed the close collabora- 


tion by which the course is dovetailed with the tripos- 


lectures in physics, and spoke of the enthusiasm with 
which it has been received, and the growth of the 
Philosophy of Science Club at Cambridge. 

G. R. NOAKES 


PROPOSED MUSEUM OF SCIENCE 
AND TECHNOLOGY IN THE 
NORTH-WEST OF ENGLAND 


MEETING was held on February 18 at the 
College of Technology, Manchester, to consider 


A 


& proposal to establish a museum of science and. 


technology in the north-west of England. Interest 


in such a museum came from a number of quarters— ` 


from industry-and fom academic and educational life. 
Sympathy and support for this scheme has also been 
shown by municipal and other bodies. The meeting 
was attended by representatives of industry, the 
universities, trade and professional bodies and 
representatives of museums in Manchester, York, 
Birmingham and Liverpool. . 

A. resolution was moved by Mr. L. Lever, M.P., and 
Dr. P. F. R. Venables, and carried unanimously, 
that a museum of science and technology be estab- 
lished, and an executive committee be appointed in 
order to investigate the details involved in setting 
such a project in action, and to report back at a 
subsequent meeting of the body as then constituted. 
The executive committee consists of Mr. H. G. Greg 


(for the Textile Institute), Mr. Niel Pearson, Prof. 


L. Rosenfeld (Department of Theoretical Physics, 
University of Manchester), Mr. R. M. Sayce (keeper, 
Manchester Museurn) and Dr. P. F. R. Venables 
(principal, Royal Technical College, Salford); Mr. 
P. Lennox-Kerr (editor, Skinner’s Silk and Rayon 


Record) and Dr. W. Mays (Department of Philosophy,, 


University of Manchester) are the joint secretaries. .~ 

The project for a museum of science and technology 
arose from the joiring together of two streams of 
interest. In industry, especially the textile and 
engineering industries, there has for a long time 
been felt the need for establishing an industrial 
museum to take account, among other things, of the 
economic history of the region. At the University of 
Manchester there was a group of people interested in 
the establishment af a museum for the history of 
science and technology. It was felt by them that the 
history of science should take a more important place 
in university educetion, where there is an ever- 


increasing need. for relating the diverse fields of study 
Ə 


-which make up the university curricula. Ia” 
promotion of the study of the history of svience, a 
museum plays an essential.part, comparable to that 
of a laboratory in the experimental sciences. 

The intention is to sstablish a sciodte museumewhich 
will show the development of industry in he north- 


- west of England from the early days of the Industrial 


Revolution to,the*>res@nt day in relation to the 
scientific background. It is hoped that it will 
embrace a number of fields of inquiry—from the 
natural sciences to economic histoyy—and lead to 
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between industry and the academic world. 

Such a museum can act as a repository of documents 
and objects of great historical value, which otherwise 
run the risk of disappearing through decay or neglect. 
It is hoped that when established it will be a centre 
of research where the impact-of the sciences upon 
each other and upon technology can be studied. Its 
activities would cover pure science, discovery and 
invention, and manufacture and use. Future develop- 
~ ments and sociological implications would be taken 
mto account. There are already clear indications that 
the proposed scheme is of public, as well as specialist, 
interest. As well as covering the history of science 1b 
will endeavour to acquaint the general public with 
the most recent scientific advances and their in- 
dustrial applications. = 
_ At a time when technical knowledge is becoming 
increasingly important, such a museum can play a 
vital part in modern education. Early introduction to 
large areas of scientific knowledge and its application 
is desirable if we are to prepare young people to 
enter such fields of study. Bringing young people 
into such an institution would give them a chance 
of tracing the evolution of specrfic representative 
manufacturing processes from hand processes to 
modern automatic equipment, and stimulate in 
them the desire to play a part in the continuation of 
such developments. It has been suggested that a 
preliminary exhibition be held to indicate the scope 
of the museum, and to interest the public in its 
activities. 


CARNEGIE TRUST FOR THE 
UNIVERSITIES OF SCOTLAND 
REPORT FOR 1953-54. 


T fifty-third annual report of the Carnegie 
Trust for the Universities of Scotland, covering 
the year ended September 30, 1954*, records in- 
creasing preoccupation of the Executive Committee 
with appeals for assistance from students who have 
been deprived of their bursaries by_ the local 
education authorities through failure to pass the 
requisite degree examinations at the appropriate 
times. In all but the most exceptional cases, the 
‘Trust’s assistance is limited, however, to the class fee, 
and no maintenance grant can be made. In the year 
under review, the number of students assisted 
increased from 1,301 to 1,408, almost entirely in 
science and medicine, the amount expended increasing 
from £20,003 to £22,007. While the Executive Com- 
mittee recognizes that, with the length and expense 
of the courses in dentistry and medicine, many 
students, despite substantial bursary awards from 
education authorities, are severely taxed to make 
ends meet, ıt points out that, particularly where an 
education authority bursary is held, there can be no 
massypption that additional assistance from the Trust 
is automatically forthcoming. Every application is 
considered on ‘its own merits, and clear evidence of 
need mist be shown. ° 
F PPa ên the research scheme increased by 
about £2,000 to just short of £35,000, and the 
Executi® Comfhittee regards the scheme as con- 
tinuing to yield satisfactory „results. While no 
upper limit has been fixed” for the såm expended on 


* Carnegie Trust for the Universities of Scotland. Fifty-third 
Annual Report (for the Year 1953-64). Pp. i 2. (E h: 
T. and A, onstable, Ltd., 1955.) ee one 
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their integration, and in this way provide a link, 


‘hydrochloride and phenylhydrazine. 
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fellowships, scholarships and grants, in practice the 
amounts required have not varied -significantly from 
year to year. Certain other limits are at present fixed 
by annual decision: these include £4,000 to the 
universities for distribution at their discretion to 
lecturers and. professdrs engaged in research projects 
at home and abroad; £500 to the Royal Society of 
Edinburgh; and £6,000 to the scheme by which not 
more than ten senior members of thg staffs in the 
universities are afforded an opportunity of three 
months or more to pursue their research investi- 
gations abroad. Uncertainties as to expenditure lie _, 
rather in the growing region of guarantees against 
loss on publication of books of a kind that might have 
great difficulty in getting acceptance by a publisher. 
Besides details of grants made under the ninth 
quingquennial distribution (October 1, 1952-Septem- 
ber 30, 1957), the abstract of accounts, lsts of 
publications by fellows, scholars and recipients of 
grants received since September 1953, of papers ~ 
assisted by grant for the session, and of fellowships, 
scholarships and grants under the research scheme, 
there is appended the usual report upon the work of 


HS 


Investigators under the research scheme during the 


year. In the mathematical, physical and engineering 
section, high praise is given to D. M. Colvin’s high- 
pressure ionization chamber investigations and to 
W. D. Munn’s work on problems relating to abstract 
algebra; K. M. Swanson has made steady progress 
in his study of nuclear magnetic resonance effects in 
semi-conductors, and Dr. E. Wolf, as a result of his 
study of interference and diffraction of light, has 
proceeded to a research fellowship at the University: 
of Manchester. In medicine, I. A. Macpherson’s work 
on the development of tissue-culture methods in the 
study of poliomyelitis and Jean D. Garven’s work on 
the estimation of 5-hydroxytryptamine in extracts- 
of animal tissues are specially mentioned. 

In the chemistry section, Dr. T. R. R. McDonald’s 
X-ray crystallographic investigation of ammonium 
bifluoride, which confirmed views assuming a 
resonance state for the bifluoride ion and afforded no 
evidence of interaction between the fluorine and the 
hydrogen atoms of the ammonium ion, is specially 
commended. Mr. R. Logan’s investigation of phos- 
phate metabolism in the rabbit, using radioactive 
phosphorus as indicator, showed that under in vitro 
conditions the cell nuclei of rabbit liver take up 
phosphate from the cytoplasm. Similar results were 
obtained with the spleen and the intestinal mucosa ; 
but no evidence of the reverse passage was obtained 
in the liver or the spleen, although a small but- 
significant transfer occurred in the intestinal mucosa. 
Reference is also made to the work of A. N. Hamer, 
D. Calvert and R. C. Taylor at the University of St. 
Andrews on the construction and use of apparatus 
for applying mass-spectrography to the measurement_ 
of ionizing potentials and identifying products of 
pyrolysis of organic compounds. L. R..Newlands has 
obtained a series of triazole compounds by the action 
of aromatic aldehydes on a new derivative of 
mandelic acid obtained from mandelic amidate 


C A. A 
Goodlad’s work on the enzyme% of rat liver which 


-hydrolyse phosphoric esters of sugars has demon- 


strated the complex nature of these phosphatases. 
In the biological section special mention is made of~ 
G. D. Scott% work on the ecology and physiology of 
lichens, which has demonstrated the possibility of 
growing the fungal constituent of a lichenein pure 
culture, and of that of J. Weir on the ecology of the 
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ant Myrmica.” In geology and geography, continued, so-called section from the others is the method of 


progress is reported in the study of important fossils 
from the coal measures, in J. Phemister’s gravimeter 
survey of the Highlands of Scotland; and W. C. 
Jardine’s work on the relation between shore-lines 
and river-valley developmen’, with particular refer- 
ence to the Southern Uplands of Scotland. 
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EUROPEAN PRODUCTIVITY 
. AGENCY 


RECENT issue of the Information Bulletin of 
the European Productivity Agency of the 
Organization for European Economie Co-operation 
describes the work of the Agency’s Human Factors 
Division (6-7; December 1954—January 1955). 

The Human Factors Division was the last of the 
five operational divisions of the Agency to be 
developed, and has not yet reached its final shape 
and structure. It deals with those human aspects of 
productivity which are the daily concern of men and 
women at all levels in industry. 

Three sections of the Division were envisaged to 
cover three aspects of its work : man as an individual; 
man as & member of a group or a number of groups ; 
and, thirdly, man as a member of a trade union. 

The first aspect of the work in the Division im- 
pinges on & variety of sciences and technologies, 
including physiology, psychology and production 
engineering, and covers the adaptation .of machinery 
and physical conditions of work to the obtaining of 


_ optimum results. This field of research is better known 


and more highly developed in Europe than others 
with which the Division has to deal, and the Division 


~ therefore tends to concentrate on encouraging and 


~~ 


- fully recognized. 


supporting the work of local, national and inter- 
national mstitutions which have already specialized 
in this research. Where such institutions do not 
exist, the Division aims at encouraging théir creation. 
The second section of the Division’s programme 
deals with the sociological aspects of productivity. 
It is concerned not only with techniques, but also 
with educatiorfal processes. In sociological problems 
of work, Europe is, in general, behind America. In 
this field, the Division will have the task of encour- 
aging original research work and education by 
organizing visits to America by young men or experts 
from Europe who have already begun to study these 
- subjects, and by similar visits from one European 
country to another. Congresses and seminars are 
being organized and American consultants are being 
appointed to disseminate m Europe the best results 
of American learning and practice. For example, the 
recognition given to the umportance of the foreman 
and his traiimg in technical and social skills has not 
been widely accepted in Europe or its consequences 
The tendency to concentrate 
attention on recently developed industries, par- 
ticularly the manufacturing industry, has meant that 
the’ human problems of utilities and commercial 


gor firms have been overlooked.” The Division is also 


interested in such public services as railways, and 


~ one of its projects aims at organizing a pilot analysis 
. of human factor problems in the railways of Europe. 


Study will also be undertaken of office work in 
banks, insurance companies and comercial firms. 
The third section of the work of the Human 
Factqgs Division is concerned with trad® unions and 
trade unionism in general. What distinguishes this 


approach. It tries to bring to the door of trade union 
organizations in Europe the techniques, ideas and” 
principles which are the basis of productivity in 
general. If the drive for European productivity is to 
be effective, it mast involve not only the enterprises, 
the managers, the head men of European industry ; 
it must also reach the workers. 

‘Some of the activities in this section are of a 
direct educationel nature. Others tend to place at 
the disposal of trade union organizations in various 
countries all the information which can be found in 
every field, either in America or in Europe. Lecturers 
and American zonsultants who are themselves 
experienced trad= unionists aré recruited’ so that 
they may share sheir experiences and discuss them 
with their European colleagues. European con- 
sultants ‘and lecturers, who form a panel arranged 
within the Divison, are ready to organize courses 
for European trade unionists. 

The work. of chis Division is not in any sense 
isolated from the work of the other divisions of the 


.Agency. A division with which the Human Factors 


Division has to work in close unison is the Business 
Management Division. Another is the Economic 
Factors Division, which is concerned more specifically 
with economic problems. Yet another is the. Agri- 
cultural Division, where human factors are just as 
important as they are m industry. In short, the 
Human Factors Division is at the service of the 
Agency as a whole, for the human element can 
never be dissociazed from productivity. 


‘THE PSYCHOLOGIST AND 
PERSONNEL MANAGEMENT 


ISCUSSING the role of the psychologist in per- 

sonnel manazement, Dennis McMahon suggests 
that the psycholgist is useful to the personnel 
manager because he is trained and experienced in 
tackling personne. problems in a scientific fashion. 
‘Scientific’ has ncthing to do with apparatus and 
relatively little to do with specialized knowledge ; it 
has to do with spproach, with method (Personnel 
Management, 37, No. 331; March 1955). 

Sketching the way in which occupational psycho- 
logy has developed m recent years, McMahon shows 
that in the 1920’s and 1930’s the topics engaging the 
attention of psychologists were work-study, traiming, 
selection, lighting and fatigue. Attempts were made 
to generalize from the results that were achieved, but 
these broke down; what was applicable in one 
industrial situation was totally inadequate in another. 
Human. factors often arose which completely nullified 
the results of carefally planned scientific experiments. 

Despite this, some recent researches in the field of 
employee relations have produced results which stand 
up as ‘general findings’ m mdustrial situations. These 
are few and fall into the category of ‘blinding gympees: 
of the obvious’. Among them are the following +- 

(1) Workers who are kept mformed of how they 
are doing, who have &nowledge of results, do better 
than less intelliger-tly treated womkers. g 

(2) Success follaws the supervisor: when super- 
visors have been moved around, prodūction-rates 
tend to be moved aroynd with them. 

(3) Supervisors who are employee-centred get more 
out of their workers than do the autocrats, or the 
more technically minded supervisors. 
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(4) On the whole, small working groups or teams 
do better than large ones. 

(5) Workers who complain about the canteen and 
other things are usually complaining about some- 
thing else but have displaced their resentment on to 
a handy ‘whipping-boy’.° 

(8) Groups which set their own produetion targets 
after free discussion do better than groups which 
have their goals set for them—even when the setting 
has been done by enlightened and kindly masters. 


STRENGTH OF THE SHELL OF 
THE HEN’S EGG 


' By Dr. J. BROOKS and H. P. HALE 


Low Temperature Station for Research in Biochemistry and 
Biophysics, University of Cambridge, and Department of 
Scientific and Industrial Research 


ITTLE is known about the strength of an egg 
except that for eggs of the same species there is 

no relation between size and strength, and that 
differences in strength can be only partly explained 
by differences in the thickness of the shell! ; further 
work was therefore undertaken. A constantly in- 
creasing load was applied at the rate of 100 gm./sec. 
to an egg lying lengthwise between two parallel 
plates of polished hard brass with a Vickers hardness 
number of 185 kgm./sq. mm. The apparatus recorded 
the increasing load (w) applied to the egg at the two 
opposed points on its equator, and the diminution in 
distance (d) between the two plates during loading. 
The apparatus ceased to record when the shell 
fractured, thus giving wọ and de at the instant of 
cracking. The extent of deformation (d) was recorded 
120-fold on a-chart. The relation between w and d 
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for & single egg was linear or nearly so. For loads - 


short of we the deformation was almost entirely 
recoverable on removing the load. Unless otherwise 
stated, all the relations mentioned below were highly 
significant (P < 0-001). 

The results with 365 hen eggs ranging in weight 
from about 45 to 65 gm. are summarized in Table 1 
(where ¢ denotes the thickness of the shell in the 
region where the crack started). Most of the measure- 
ments were made on samples of 36 eggs drawn at 
random from larger batches obtained from different ` 
sources at different times of the year. There was 
little difference between samples, but large differences 
within samples. For example, sample means for 
wedt ranged from only 10-5 to 11:6 kgm./mm., 
whereas the range for mdividual eggs within a 
sample might be as large as 8-15 kgm./mm. 

Correlation coefficients are given in Table 2. The 
value of the coefficient for we with ¢ is as great as, or 
greater than, that reported by other workers; even 
so, only about 58 per cent of the variance can be 
explajned by differences in shell thickness. The 
snatter of the results was so great, in fact, that they 
could be almost equally well expressed. by relating 


J 
o Table 1 
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Table 2 iá 
Relation Coefficient (r) 
Werk + 0°761 + 0 022 
weit? -+ 0:757 + 0 022 
we: djw — 0-714 + 0'028 


we to t? (cf. Table 2).° The value of w,/t tended to 
increase with increasing shell thickness. 

The correlation between we and the slope of the 
d—w curve was unfortunately not prongwnced enough 
for prediction purposes; if it were, we could be 
measured without cracking an egg. Nevertheless, by 
applying the same load—short of we—to æ number 
of points around the equator of the sape egg, it was 
possible from the values of d to show that the 
differences within a single egg were too small to 
account for the differences between eggs. There was 
no relation between we and the size of the egg; but 


- its shape had a slight influence, w,/t tending to 


increase with increasing symmetry (r equalled + 0-33 
when the breadth of the egg divided by its length 
was taken as a measure of symmetry). No relation 
was found between strength—as represented by we 
or we/i—and the average number of pores in a unit 
area, of the shell. 

When the shell was suitably blackened by an 
extremely thin coating of silver or by staining it with 
Verhoeff’s stain, a rough estimate of the pressures 
sustained during loading could be obtained by 
measuring microscopically the total area of the 
numerous high lights presumably formed by the 
plastic deformation of the tps of minute asperities on 
the shell by the harder plates. The results obtained 
by applying a number of loads to different regions on 
the shell of the same egg are set out in Table 3. 


Table 3 
we = 4°75 kgm. + t = 0-41 mm. 
Bottomfplate 
2:30 3°17 403 4-75 
0-21 0-34 0-54 * 
109 93 75 * 


Top plate 
2°30 3-17 4:08 475 


G 21 0-26 0-45 0:58 
109 12-22 89 82 


w {kgm.)} 

Ares of contact 
8q. mm.) 

P (fona/sq. in) 





+ Egg cracked 


An egg can sustain high pressures without cracking, 
and it ıs probable that the values in the table are 
under-estimates. The shell appears ‚to resemble 
metallic surfaces in that the real area of contact 18 
nearly proportional to the applied load*. Only a 
very small proportion of the observed values of d was 
derived from the plastic flattening of surface irregu- 
larities, the remainder being derived from fhe elastic 
deformation of the shell as a whole. 

Using large or small values of we/t as & criterion of 
unusual strength or weakness, the strongest ten and 
the weakest ten eggs were selected from a sample of 
seventy-two. For each egg the Vickers hardness 
number of five transverse sections of the shell near 
the start of the crack was measured with a G.K.N. 
microhardness tester using a load of 100 gm. Three 
rows of six impressions were made on each section 
parallel to the inner edge of the shell, and at distances 


from it of jt, 4¢ and #4. A rough estimate of brittle™s 


ness? was obtained by measuring microscopically the 
area of superficial shattering that sometimes adjoined 
the pyramidal impressions. The remainder of the 
shell and its adhering membranes were analysed for 
nitrogen (membrane, pore and matrix nitrogen’), 
calcium, magnesium, sodium and phosphorus. 
Analyses for carbonate, potassium, aluminium and 
iron were started but abandoned; the carbonate 
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on was equivalent to the sum of the calcium 
gnesium contents, and the amounts of the 
tions present were judged to be too small to 
iportant. The mean results are set out in Table 4; 
enotes the gradient of hardness across the 


statistical analysis showed that there was a highly 
nif cant difference between the hardness of the two 
ells at all three levels. The gradient of 
across a shell was linear or nearly so, 
tnificantly greater (P < 0-01) for strong 
160 softer a portion of the shell, the more 
“tended to be; when impressions were 
ied by shattering, there was a significant 
ion (P < 0-01) between the Vickers hardness 
umbers and the areas of shattering. The outer part 
f the shell is surprisingly hard, being comparable in 
his respect to mild steel?, The hardness of the inner 
the shell resembled that of a sample of marble 
skers hardness number, 98 kgm./sq. mm.) ; 
ibtful if the comparison is a valid one 
tices of the calcite grains of the shell, 
of marble, possess some degree of 
ith. respect to the surface’, and it is 
he: various lattice planes of calcite 
: 367, - 
ativ - purposes, it is convenient to 
hardness values for each egg to the 
; f the shell to give H. Correlation 

















3 ‘difference beea these shells can be 
d éor if it is assumed that w: is proportional 
he thickness of the shell and the hardness of 
That other factors are also involved 
is sugges sted ‘by the magnitude of the coefficients, 
and the fact that some acing thick shells are 
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If there is, in ‘act, a relation between strength 
hardness and rmagnesium content, it would: ł 
expected that the “gradient of hardness across. the 
shell would be aczompanied by a gradient of nee. 
nesium ponten: This was found to be 80° wh 


















wt & mixture ol “per chloric ad and alsohol. 

magnesium—caleium ratio decreased approxi 
logarithmically w-th increasing distance 
outer surface over about two-thirds of the thickness. 
of the shell; thereafter, the gradient decreased. “The. 
inner third of the shell covers roughly the mamillary 
layer—which has a very different physical structure. 
from the rest of the shell. The neste of one big ial 

ment are set out In Table 6 | E | 


Table 6 





Distance of centre of dissolved 
layer from inside of shell 
(thickness of shel = 100) 











(of. Table 4) hare will, in any ‘event, be. a ula 
for the stronger skells to contain on the average & . 
higher concentraticn of magnesium as a consequence | 
of the gradient of magnesium content. It is pine ee 
nesite is harder st.ll‘, but it is not ‘known ‘Wiig hoe | 
the magnesium in the shell is actually substituted for. 
calcium in the lattice of the calcite grains. The z 
atomic Mg/Ca ratic approached 0-048 ‘at the surface. 
of a thick shell, and this value is close to the 
(about 0-05) for the random ~substitution ~ 
starting with calcite*. Nor is it known if substitut 
within these limits would account for the range of | 
hardness observed in the shell. Other factors which — 








-may be important n this respect: are the-influence of - 


grain-size and of -he properties of grain-boundary _ 
films on hardness and brittleness’. E 
A detailed repors of this work will be published - 
later. We are indebted to Dr. J. Nutting and M 
G. ©. Smith, of the Department of Metallurgi 
Cambridge, for much helpful advice, and to Dr. J.. 
Wishart, in whose laboratory the statistical com- 
putations were male. Mr. A. Snow designed and. 
made the loading apparatus ; Mr. J. B. Monsey and 
Mr. N. R. King assisted in ‘the experimental. work, 
The work forms part of the programme of the Food 
Investigation Organization of the Department of 
«Scientific and Industrial Research. (Jan. 10 m 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Characterization and Genetics of 
Hzmoglobin G 

In the course of a survey of Gold Coast Africans’, 
one individual was discovered who had both normal 
hæmoglobin and one hitherto not known which was 
designated as hemoglobin G*. Haemoglobin G was 
found to differ from all other known hemoglobins 
in its mobility on paper electrophoresis at pH 8-6 
(veronal buffer). ‘The hemoglobins most similar 
in mobility were sickle-cell hemoglobin (S), foetal 
hæmoglobin (F) and hemoglobin D. S could in 
addition be differentiated by its low solubility when 
in the reduced state, and F by its resistance towards 
denaturation by alkali. For the distinction from 
hemoglobin D, reliance had to be placed on the 
reported mobility of the latter, which was exactly 
that of S in open-boundary electrophoresis at acid 
and at alkaline pH. Further steps have now 
been taken to establish the properties of hæmo- 
globin G. 


Comparison. between Gand D. By the kindness of 
Dr. Sturgeon, a sample of hemoglobin consisting of 
types A and D has been made available from a 
member of the Los Angeles family in which hæmo- 
globin D had originally been discovered’. This 
mixture had now been found to behave, as on open- 
boundary electrophoresis, so on paper electrophor esis 
at pH 8-6, exactly like a mixture of A and S*. It 
was possible to confirm that D behaved like S 
and differed from G under the conditions of our 
experiments. 


Free-boundary electrophoresis. A mixture of hamo- 
globins A and @ has been examined both at pH 6-5 
in cacodylate buffer and at pH 8-6 in veronal buffer. 
At acid pH good resolution occurs, and when the 
speed of migration of hæmoglobin G is measured, 
it lies between those observed for hæmoglobins A 
and S. If § is added to the AG mixture, difficulties 
are experienced in the resolution of G and S. No 
good resolution occurs between A and G at alkaline 
pH; but if S is added, there is good resolution be- 
tween the AG mixture and S. 


Family study. There is strong evidence that 
hemoglobins A, S, C, D and # are the products of a 
single series of allelic genes, and that each of the 
two genes in the genotype is represented by part of 
the hemoglobin in the red cells. It was therefore 
of interest to investigate the family of the propositus, 


J. R. A, on whom a brief report had appeared in | 


54% The mother had normal hemoglobin only 
trenutssaae AA) and the father only hemoglobin G 
(presumed, genotype GG) (Fig. 1). The discovery of 
what appeared to be a homcé&ygote was fortunate, 
becausg if haemeglobin G was the product of a 
further allele of the series just mentioned, one would 
expect all offspring of this homozygote to carry 
the abnormal hzmoglobin.g Heehas eleven living 
children who are said te be legitimate, one of them 
being the propositus in whom hæmoglobin @ was 


NATURE 


first found, and a number of extramarital offsprings 


May 14, 1955 ° vou, 175 


G A 


t 


of the hæmoglobin of the propositus J.R. LA 
(AG) with t of his father (GG) and his moak (AA). 
1 after washi packing 


cells were ng. The 
ter and the stroma was removed by te ta oun 

toluene a centrifuging. The ae oe yy cv ning were 
ae filter paper electrophoresis at pH 8-6. The tech- 
was t of Smith and Combe” (ref. 7). It will be 

h parents is homozygotes, for A and G respectively 


Fig. 1. Comparison 


nique fo 
seen 


Of the ten living presumed full siblings of the pro- 
positus, nine were found to have hemoglobin G (AG) ; 
but one was found to have the sickle-cell trait (AS). 
A family tree was obtained which ought to lead 
to the identification of further hæmoglobin G 
carriers. 

The homozygote for G was not anwmic (hæmo- 
globin 13-9 gm./100 ml. blood), and there was no 
abnormality noticed in the red cell smear. There 
were 2 per cent reticulocytes and the serum bilirubin- 
level was within normal limits. It was not possible 
to detect foetal hemoglobin, which is found almost 
invariably in homozygotes for S, and in a proportion 
of homozygotes for C. 


Pure hemoglobin G. It was of interest to examine 
the blood of the father more closelye There was no 
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Fig. 3. (a) Isomorph birefringent crystal of pure hæmoglobin G 
b. (x 90). ia Rhomboid aalr oe ~. orystal of hemoglobin "4G 
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eee hemoglobin present, and on paper electro- 
phoresis the sample migrated as a single spot (Fig. 2). 
A spectroscopic examination was performed with the 
help of Mr. J. M. Campbell on a Unicam spectro- 
photometer lent by Sir Ernest Kennaway for the 
purpose, The hemoglobin from the mother of the 
propositus (AA) was compared with that of the 
ther of the propositus (GG). No differences were 
found in the position of peaks of extinction of reduced 
= A and G. For oxyhemoglobin all peaks were identical 
with one exception ; normal hemoglobin showed one 
at 4130 A. and the homozygous G showed a corre- 
sponding one at 4140 A. This difference was presum- 
ably due to small amounts of methemoglobin present 
in both samples but at different concentrations. A 
_ number of derivatives of pure hæmoglobin @ were 
also examined at the Medical Research Council 
Spectrographic Research Unit by Dr. J. C. White 
and Dr. G. H. Beaven. They found no differences 
between G and A. 


Solubility. The solubility of hemoglobin G tested 
by the method of Itano® is Songiderabty higher than 
that of hemoglobin S (> 5 gm. ferrohwmoglobin/litre, 
2-24 M phosphate buffer); büt seems to be either 
lower than that of hemoglobin A or within the 
lower part of the range of that hemoglobin 

0-6 gm. ferrohemoglobin/litre, 2-58 W phosphate 
buffer), ° 
__ Crystals. Hemoglobin G and hæmoglobin consist- 
__ing of a mixture of A and G have both been obtained 
in crystalline form. The procedure was to prepare 
-»solutions of 5 gm. ferrohemoglobin/litre in 2-24 M 
phosphate buffer as in the solubility test described 
by Itano*. At 25°C. the hemoglobin was fully 
soluble; but when the solution was allowed to remain 
for 24 hr. at 20° C., crystallization occurred readily 
E - 3). It is hoped to examine these crystals 


Hæmoglobin G has thus now been compared by 
paper electrophoresis at pH 8-6 with all known 
variants of human hæmoglobin and has been found 
Eto differ from them all. It seems to be inherited 
according to simple Mendelian principles, and a 
homozygote for G has been discovered. s 
One ous (H. L.) wishes to thank the Halley Stewart 
Trust for a grant towards the expenses of a visit to 
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Action of Ribcnuclease and Ribonucleic 
Acid on Living Amæbæ 


Ir has been shown! that ribonuclease strongly 
inhibits the incorperation of labelled amino-acids 
into the proteins of living onion root-tip cells. 
In order to extead these findings to animal 
organisms, the effects of ribonuclease and ribonucleic ` 
acid on living amæœbæ (Amoeba proteus) have been 
studied. 

Crystallized ribonuclease (G.B.L., 0-1 mgm./rml.) 
quickly inhibits the locomotion of amœbæ. After 
90 min. they become almost spherical and, if left 
longer, they progressively cytolyse. If, after treat- 
ment with ribonuclease for 90 min., however, the 
amcebe are returnec to normal Chalkley’s medium, 
they survive for mamy hours and attach themselyes 
to the bottom of the dish; but most of them retain 
their spherical shape. If, on the other hand, they are 
transferred to Chalkley’s solution containing 1-4 mgm. 
yeast ribonucleic acid (Schwarz, purified on column 
and neutralized) pa ml, a variable proportion 
(10-40 per cent) of the amæœbæ shows normal appear- 
ance and locomotion after a few hours. When ribo- 
nucleic acid (1-4 mgm./ml.) is present together with 
ribonuclease (0-1 mgm./ml.) in the medium, the 
amcebe are remarkably protected: even after 18 hr. 
treatment they still stick to the bottom of the dish 
and appear healthy except for a strong retraction 
of the pseudopodia. Ribonucleic acid alone produces 
only a slight retraction of the pseudopodia. The 
enzymatically inactive oxidized ribonuclease has no, 
or little, effect on shape and locomotion. | 

Cytochemical observations with methyl green- 
pyronine staining shew that the ribonuclease treat- a 
ment produces a considerable loss of basiphily, doth < 
in the cytoplasm and the nucleoli ; theretere@ther— 
enzyme must penetrate quickly into the cel) and its 
nucleus, which preserts a swollen appearance (this 
penetration has been confirmed With radioactive 
ribonuclease and an autoradiographiamethog). When 
the amcbe, after the ribonuclease treatment, are 
placed in normal mé@diumefor 18 hr., the cytoplasm 
is almmst colourless, bat the nacleoli often stain. well 
with pyronin; it appears that resynthesis of ribo- 
nucleic acid, at the expense of free nugleotides, occurs 
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Track-autoradiographs of amæœbæ incubated in radioactive phenylalanine. 
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(1) Control; (2) after treatment for 90 min. with 


ribonuclease ; and (3) recovery in ribonucleic acid (18 hr.) after ribonuclease treatment 


earlier in the nucleus than in the cytoplasm (cf. ref. 2). 
Most of the amcebxe which, after ribonuclease treat- 
ment, have been placed in 1-4 mgm./ml. ribonucleic 
acid for 18 hr., show the same aspect; but 10-40 per 
cent of them now look normal in every respect. 
A mixture of all four nucleotides of yeast nucleic 
acid seems less effective than the nucleic acid itself 
in promoting this recovery. The ribonuclease — 
ribonucleic acid mixture which, as mentioned earlier, 
_exerts no lethal action on the amæœbæ, nevertheless 
‘produces a very distinct drop in basiphily; the 
nuclei, however, remain practically normal, Treat- 
ment for 18 hr. with ribonucleic acid alone frequently 
induces an increase in the staining of the nucleoli. 
A few experiments on amcebe which had been cut 
into nucleated and non-nucleated halves indicate 
that both balves lose their basiphily after the ribo- 
nuclease treatment; but recovery, on addition of 
ribonucleic acid, only occurs in the nucleated halves. 
Quantitative estimation of the ribonucleic acid 
content in amcebsx treated with ribonuclease (method 
of Linet and Brachet*) shows that after 90 min. it is 
reduced by 20-45 per cent ; simultaneously, the free 
nucleotide content increases by 50-130 per cent. 
Amcebe treated with ribonuclease, when placed in 
plain Chalkley’s solution, usually show, after 18 hr., 
a further drop in the ribonucleic acid content; but 
when the amcebe are put in 1-4 mgm./ml. ribonucleic 
acid, an almost normal ribonucleic acid content is 
found in those amcebe which have normal locomotion. 
The next step was to study the incorporation of 
labelled +4C-phenylalanine in the various types of 
amœbæ. Measurements with the Geiger—Miller 
counter showed only 30-45 per cent inhibition after 
treatment for the usual 90 min. with ribonuclease. 
But track-autoradiographs, kindly prepared by Dr. 
A. Ficq, showed that much of the radioactivity 
tome from radioactive contaminants outside the 
-mithes shown in Figs. 1 and 2, amæœbæ treated 
with ribopuclease (which have lost a large proportion 
of their basiphily) incorpor&te very little of the 
labeligd amino-aeid (inhibition 80-90 per cent). In 
amæœbæ which, after the action of ribonuclease, have 
been placed in the 1-4 mgm./ml. ribonucleic acid 
medium, three classes of g@moshse can be found by 
autoradiography : (1) non-basiphilic "amœbæ, which 
‘incorporate little of the labelled phenylalanine (in- 
hibition 80-90 per cent); (2) basiphilic amæœbæ 


. 
$~ 


a 
which, however, do not incorporate the amino-acid 
(inhibition 80-90 per cent); (3) basiphilic amebe _ 
which incorporate labelled phenylalanine to an almost — 
normal extent (inhibition 7 per cent; Fig. 3). These- 
results suggest that the amcebe, after ribonuclease 
treatment, can utilize yeast ribonucleic acid, but 
that normal protein metabolism is only possible when 
this foreign nucleic acid has been converted into 
normal ribonucleic acid. 

Finally, in six different experiments, each using 
fifty healthy amcebe, the organisms were cultivated, 
after various treatments, in the presence of micro- 
organisms suitable for feeding. The amæœbæ were 
re-counted every day; the sum total for all the— 
experiments, after four to six days, is given in Table 1 
(the general trend was the same in all six experiments). 


NUMBER OF AMŒBÆ AFTER FOUR To Srx DAYS. INITIAL 
NUMBER : 


Table 1, 
300 














Ribonuclease 


Ribonuclease | (01 mgm./ml. Ribonucleic 
Control (0-1 mgm./ml.) | 90 min. + riPo- ac 
min, + nucleic acid a4 -n eda 
Chalkley 18 hr. | (1-4 mgm./mL) 18 hr. 
n | 18 hr. 
456 (452% 252 (—16%) | 352 (+17%) | 528 (+76%) 








These experiments show that amœbæ treated with 
ribonuclease are unable to multiply, although they a 
are capable of feeding, as shown by “cytological 
observations. Addition of ribonucleic acid, after the 
ribonuclease treatment, tends to restore the capacity ~ 
to multiply in some amœbæ. Cytological observation, - 
at the end of the culture experiments, shows that ,_ 
some of the amceb# are perfectly normal, whereas 
others still retain a low basiphily. Furthermore, 
ribonucleic acid alone seems to exert a favourable 
effect on the multiplication of the amæœbæ. 

A few culture experiments have also been carried 
out with amcebe treated with the iege, 
ribonucleic acid mixture: they show almost no 
capacity for multiplication, except for an initial lag. — 

It can be concluded that, in amcebe, it is possible 
to modify almost at will the ribonucleic acid content») 
of the orgartism within large limits: incorporation 
of amino-acid into the proteins and capacity to 
multiply &re closely linked to the ribonuclpic acid 
content. Such conclusions are in keeping with the 
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vesis of indole and Anthranilic Acid 
by Mutants of Escherichia coli 


athway of aromatic synthesis in bacteria 
determined mainly by nutritional studies 
cumulation of intermediates in cultures of 
locked at various metabolic steps. The 
is of tryptophan | probably involves the 
n of aromatic precursors such as shikimic 
h anthranilic acid and indole! : 





anthranilic 
acid 
indole — tryptophan 


unknown 
men e * : 
intermecliiates 


| he course of an investigation of the conversion 
hranilic acid to indole by bacteria, it was found 
ng-cell suspensions of certain mutants of 
ua would form indole from glucose and 
nts ae in these experiments (Table 1) 
ed from E. coli 518 (A.7.C.C. 9723) follow- 
‘violet irradiation and penicillin enrichment’. 
oll” “suspensions were used immediately after 
re ration from cultures grown on a heart infusion 
gar medium, or on a solid synthetic medium? with 
Py opriate growth factors added. 
required tryptophan for growth, but 
ilize indole. Presumably, therefore, it 
olie block between indole and trypto- 
onditions under which mutant 2 forms 
ingubated in phosphate buffer with 
mmonium chloride are shown in Table 2, 








vas stimulated (about seven-fold) by a 
„coli cells. 
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Se Ass 4 ing cells 
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| strain | | requirements* | formed serine on 
-i | from glu- glucose— | 
| coge- ammon, | 
i cao chloride 
| chloride | system 
i ai ahaa crt i anes 
518 ee Tryptophan | Indole Stimulatory | 
7-4 | Tryptophan+ | Indole Essential | 
serine or | 
| glycine E 
513 Tryptophan or| Anthran- | Stimulatory | 
| indole 1 ilie acid | | 
1-5 | ‘Tryptophan or | Anthran- | Essential | 
e! indole -+ser- ilc acid | 
| ine or glycine 
518 | Tryptophan or Unidenti- Stimulatory 
os indole fied in- i 
| dole de- | | 
| -i | rivative 
; o. N one eas Ne detedtable amounts | 


| 
ig of above compounds 
| formed e- 
: 
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esis by cells grown on the synthetic - 

















a Table 2 DOES FORMATIO 
-9 marate aaan AENA anawa n AA arma e a A anea 
Ae | 

| Substrate | 
— PA paa eee Indole ee 
| Glucose | Ammon, ckioride | Di-serine | dry wt.) formed b 
| (0-1 M) (0-005 3) | (001M) | Mutant-1 Mutant. 24. 
a AROE R OOE OAO ae 
| + = ~ 87 4400 foe 
| + + $ 280 WOO 


Cells (mutant 1, 0-76 ; mutant 2, 1-04 mgm. dry wt./ml.) incubated © 
with substrates in phosp! nate buffer (0-1 M, pH 7-7) for 3 hr. at 377 T 
Final volume, 5 ml. Ceis grown on heart infusion agar. ae 











Indole was estimated colorimetrically . with $ di 
methylamino-benzaldehyde by a modification of the 
method described ky Wood, Gunsalus and Umbreit*. 
Spectrophotometric examination of the experimental 
samples confirmed she identity of es indole (Fi ig: D 
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~~ i e x-—-, Synthetic mdele in phosphate buffer (0° FA E 
——e—-¢--, experimental sample containing indole formed from. ees 
glucose and ammoniun: chloride by mutant 1 in. phosphate buffer; 
-—-o—o-—~, experimental sample containing unidentified core 
pound formed by mutaat 5. Unjoined. circles show contrel samples 
from cells in phosphate buffer incubated with glucose bine 

(ee = mutant 1; oo = i 2 B i 









Various amino-azids added tö. the Gat pio mE 
ammonium chlorice system either inhibited indole 
synthesis or had ao effect, with the exception of 
pL-serine, which stimulated the synthesis to a. vari- Ey 
able extent (15-56 per cent) (Table 2). oe eee 

To assess the inzportance of serine in- ae syn- me 
thesis, a further metant? was isolated from mutant 1. 
Mutant 2 required tryptophan and either. serine: o: 
glycine for growth Table 1).. Washed cell suspensions 
of mutant 2 formec. indole in the glucose 7 emne M 
chloride system oaly when serine (or one. f 
related amino-acics, glycine, ‘threonine o jà k horr 
serine) was added. Furthermore, if mutant- 2 was- 
grown on a solid synthetic medium containing g serine, 
only serine was efective in promoting formation of Le 
indole. Eo 

There was a lag before the maximum rate: of $ 
synthesis of indole was attained. Cells of. mutant gore 
were allowed to become adapted, washed. syn ballot, ore 




































no ie in ‘indole formation, bus serine owas 
required. Thus serne is needed in. indole g 
for some reactior other than the formatio 
adaptive enzyme. ° | e 
Mutant 3 (Table 4) required citherandole or ttypto- a 
phan for growth. Suspensions of this strain, when 
incubated with giucose and ammoniun™ chloride 
under the conditions stgted for indole synthesis 
formed anthranilic acid (detected by fluorescence 
and absorption spectrum) at approximately ~ same 
rate as indole wae ieee by mutant 1. As 














SB was: ‘isolated (Table i). Eapana nis with sus- u 
` pensions of mutant 4 indicated that serine was any relationship existed between the values obtaine 
r Sequired for the formation of anthranilic acid. and any biological property, for example, serolog 
> Yet another mutant (No. 5) (Table 1) having the The preliminary results of such an investigation. aj 
samo nutritional requirements as mutant 3 was reported here. 

examined. Mutant 5 might have been expected to Six strains of virus were chosen—tfour A stra 
_ form anthranilic acid from glucose and ammonium (PR8, MEL, WSE, SWINE) and two B stra 
chloride ; ; but instead it formed an unidentified (LEE, MIL). All strains were propagated in tl 
= compound with an absorption spectrum (peaks at allantoic cavity of ll-day old chick embryos, th 
278 and 287 my) typical of an indole derivative allantoic fluid being harvested 30-42 hy. after inocul 
(Fig. 1), This compound differed from indole in ether tion of dilute seed virus. The viruses were purified 
solubility and by giving only a faint colour with by adsorption to, and elution from, human red cells 
p-dimethylaminobenzaldehyde. Serine stimulated followed by two cycles of differential centrifugation 
the formation of this compound, and its significance The purity of the preparations was checked by exan 
yptc ran synthesis i is at present under investiga- ination in the analytical ultracentrifuge (kins 

ön ; carried out by Mr. H. F. Holden) and by estima 
The- main experimental findings are summarized of the number of hemagglutinin units per mgm. ¢ 

i Table 1. It would appear that serine is a substrate weight. 3 

_ for some reaction in the biosynthesis of indole. The The nucleic acid was extracted from the defat 
actual stage or stages at which serine enters the virus with hot 10 per cent sodium chloride soluti 

`. reaction sequence is not yet known, but it seems precipitated from the extract with two volume 

< that it is required for the synthesis of anthranilic acid. ethanol, washed, dried and digested with LN hyg 

< We wish to thank the National Health and Medical chloric acid at 100°C. for 1 hr. The compor 
Research Council for partial assistance and Prof. were separated by paper chromatography in an iso- 
S. D. Rubbo for his encouragement. Strains 7-4 propanol ~ hydrochloric acid medium? and estimated 
and 7-8 of E. coli were isolated by Mr. T. Holdaway in an ultra-violet spectrophotometer*. In Table 1 are 
‘ing class experiments at the Biochemistry Depart- listed the proportion of the bases (referred to adenin 
nt, Oxford. l from the viruses, together with values of a ribonucle. 













































F. GIBSON acid sample isolated from an allantoic membrar 
MARJORIE J. JONES homogenate (nucleotides separated by paper electr 
l H. TELTSCHER phoresis’) and values® for the deoxyribonucleic acid 
a choot of aie ies, isolated from a chick embryo homogenate. : 
University of Melbourne. A comparison of the virus preparations shows that 
Davis, B. D., Symp. Microbial Metabolism, 6th International Con- the ratios of adenine + uracil to guanine + cytosine 


“gress of “Microbiology, p. 23 (1953). yield values which, even in the limited series of | 
Wis, BoD. J. Amer, Chem. Soc., 70, 4267 (1948). Lederberg, J : experiments presented, show a significant difference 
‘and Zinder, N. J, J. Amer. Chem. ‘Soc., 70, 4267 (1948). between the A and B strains. The values within 
davis, B. D., and Mingioli, E. S., J. Bact., 80, 17 A i ; 2 eae aC : 
ood, W, A., Gunsalus, I. C., and Umbreit, W. W., J. Biol. Chem., the two categories are closely similar. This, then, __ 
E 17, 318 (1947). ’ constitutes perhaps the most definite evidence yet 
OS put forward that the ribonucleic acid is an integral 
on part of the influenza virus particle. 
Specific Differences in the Nucleic Acids , Of additional interest is a comparison of the virus 
: from A and B Strains of ‘values with those of the allantoic membrane ribo 
influenza Virus | nucleic acid (mainly cytoplasmic in origin) and th 
| chick embryo deoxyribonucleic acid. Elson- 
Gi ‘has recently been found that influenza virus A, Chargaff have stated that guanine and cytosin 
ain PR8, contains only ribonucleic acid, no predominate in all ribonucleic acid samples (exeey 
apreciable. amount of deoxyribonucleic acid being yeast) studied in their laboratory, whereas ¢ 
present. The amount associated with the virus is and thymine are the major components 
-rather small, however, preparations of high infectivity deoxyribonucleic acids’, In this respect, the vi 
E (LD50/H. A > 6-0) containing between 0-8 and 1-0 per nucleic acids show a marked difference, the rat 
Coenin Although preparations of low infectivity being in close agreement with the chick em 
es (LD50/HA- ~ 3-2-4-5) were found to have sig- deoxyribonucleic acid (thymine replacing uracil) bu 
; Poemy. lower ribonucleic acid contents?, the completely different from the membrane ribonucle: 

























Table 1. PROPORTIONS OF BASES IN THE NUCLEIC ACIDS oF A AND B STRAINS OF INFLUENZA Virus 
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TETEG No. of Ratios of bases referred to adenine | 
pa ration experiments Adenine Guanine Cytosine Uracil | 
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4 1G 8-0 40-1 10-0 + 0:3 165405 | Te LOO. 
3 | 16 77408 10-4403 8202 | 143 0-05 | 
5 10 8-7 +02 10-4 -£ 0-5 14-2 + 0-18 . 2-27 ot 0-02. © 
D {A 7 2 10 8-3, 8-8 10-7, 11-3 13-3, 14-5 1-22 40-01 
BAe | 28 10 8-9, 8-9 10-8, 10-5 15-0, 143 1:26 4001. 
: WING, (A): | 2 10 9-1, 88 10-9, 10-6 è 14-1, 14:5 1-24 + 0-04 
All | membrane rib sonueleie ah e e E 
once embryo deoxyribo- Be 
nucleic id (ref, 5) BEE E 














irus nucleic acids studied”. 
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1 of Kynurenine and 3-Hydroxykyn- 
> from Human Pathological Urine 


3- hydroxyanthranilic acid was isolated 
rine of a patient with pulmonary tuber- 
r administration of 1- -tryptophan?. This 
sed us to examine the urine of various 
neluding some tuberculous patients not 
g special diet or supplementary administra- 
tophan. 
was found that the urine of normal humans 





le in eleven out of thirteen patients affected 
onary tuberculosis, excretion was definitely 


se of severe tuberculosis with a positive 
nin the urine, Makino et al.* identified 
murenine by paper chromatography, 
matic reactions and adsorption spectrum. More 
tly, Dalgliesh and Tekman? found that in a 
roportion of cases febrile humans excrete 
ykynurenine, and this excretion is, in 
unrelated to tuberculosis or diabetes. It 
o @ high rate of breakdown of body 
have. been working for the past two 
xcretion of kynurenine and 3-hydroxy- 
_ pathological human urines. Prelim- 
have been reported’: We can now 
e investigations as a whole. 
‘have examined chromatographically the 
ne of 21 subjects: 32 normal persons, with normal 
ges. 20-72, the remaining 289 in the various 
adua (pulmonary tuberculous patients 
and given ordinary hospital diets. 
ne of normal humans, used as control, gave 
that» were negative The urine of several 














metabolites was noted, mainly kynurenic 
ithurenic acids, anthranilic and 3- -hydroxy- 
ilic acids and, sometimes, kynurenine and 
ynurenine. Very often the result was not 
it varied from day to day and, in every 
was slight. Among these cases were 
s suffering from different forms of 
diseases (cancer of skin, uterus, intestine, 
of these we found excretion of both 
n soven, kynurenine alone; and no 
thi er: Thig problem will be the 


























and 3-hydroxykynurenine (II) (both free 
d) were found in senablereblo A quantos, 





By means of paper chromato- 


ive; in many others a slight — 


x n hæmoblast otic forms, 


cases “were exa aed In fifty- nine, kyn- 


aracterize many of _ 
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besides small quant:ties of kynurenic and <anthurénic a 
acids ; in eleven cases kynurenine was present, but 

3-hydroxykynurenine was absent. On the other hand, = 
in six subjects, some of uncertain diagnosis, the: 


_ kynurenines are absent ; among these were also four — 


_(Hodgkin’s disease with normal body temperature 


+ 


» kynurenine sulphate ; 


with those described in the liter ature. 


patients treated wish a colchicin derivative that. we 


„that the excretion takes place during both n 


ns very small quantities of 3-hydroxyanthranilic - 


kynurenine were obtained, Case (2), 


| Histiocytie leukemia 

























consider as probab:y inhibiti ing the excretion of t 
tryptophan metaboites. Sa co 
All seventy-six patients. have’ toca foll wed: Fro 
a minimum of thres to a maximum of 120 days | 
means of chromatographic analysis. We have be 
able to confirm an important daily excretion 
kynurenines. The variations of. body temperature 
before and during the period in which. the- 
samples were takem, were noted from the el 
charts. From the cases examined it was obse 














and fever periods ; ; $ was also on that the recess 


excretion. The investigation: was omploted with ti H 
isolation of kynuren:ne and 3-hy 
the pure form. 

We chose four cases from thel Jedi tk 
University of Padua: (1) chronic myeloid leukemia ; 
(2) and (3) Hodgkin’s disease; (4) lymphoid _ leuk: 
emia. Case (1): from nine litres of urine, 40 mgm. 
of kynurenine sulphate and 16-4 mgm. o 











urine gave 34 mgm. of kynurenine sulphate a ; 
21-1 mgm. of 3- -hydroxykynurenine. cto Caso (3) 
7:1 litres of urine gave 23-8 mgm. of kynurenine 
sulphate and 9 mgm. of 3- hydroxykynurenin 
Case (4), 24-1 litres of urine gave 68-5 mgm, o 
3-hydroxykynurenine was also 
present, but the amount was not sufficient to p 
isolation. Analyses, ultra-violet spectra and ¢ 
atic reactions of compounds isolated agree complet 
„Full resu 










will be published esewhere. -000 co 

The quantities of the two substa ices OF ee 
present in the urine, calculated. approxim: tely by a 
means of the ninhydrin colour method, were much oe 
higher than those “ectually isolated. 
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; MERERAINA 
No. of cases l 
excreting 
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zynurenine no 
and 
a-hydroxy- 
| Synurenine 


cyaurenine excreting - 
alone > 















Myeloid leukemia | 
Lymphoid leukemia 
Hodgkin’s disease | 
Hemocytoblastic 
leukæmia | 


Lymphosarcoma 
Multiple myeloma - 
estan teeta einer reaa 


Total | 
















pigs, , it was oagibie to odao ey 
leukemia. 
eriment; but no definite results have as yet been 
ieved.. It appears that leukemic urine contains 
times as much indirubin as nor mal urines, 
It should be pointed out that indirubin has also 
been extracted from the urine of pregnant mares 
and, by one of us’, from the urine of rats and rabbits 
: previously fed with fibrin. 
An unknown substance thet reacts with ninhydrin 
and which is occasionally present in various urines 
appears to have been found in leukemics in higher 
concentrations’. Furthermore, Japanese scientists? 
reported that the urine of leukemic patients 
eals, by. means of paper chromatography, the 
“presence not only of known amino-acids but also of 
an unknown compound that is coloured by nin- 
- hydrin ; ; this compound was found in twenty-seven 
out-of twenty-nine patients and in four out of seven- 
teen. normal persons. 
>. It is not easy, however, to correlate these observa- 
se tions with our findings concerning the isolation of 
-thè kynurenines. We would emphasize, however, 
that, hitherto, the extraction of tryptophan meta- 
 polites has been rare without the use of special 
_ diets or administration of tryptophan. It seems that 
in the human such excretion is linked with patho- 
gical conditions. 
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a iS Cobalt Chloride and the Alpha-Cells 
. _of the Pancreas 


verglyceemic gly cogenolytic factor found in 

T the panerea 3 of normal and of al loxan-diabetic animals 
was: assumed to be the product of the a-cells of the 
oe Lange: hans islets!. When administered parenterally, 
pe cobaltous salts ~ selectively the q- -cellat, 













‘a! oiy anio factor meets the criteria 
‘Since admenistration of cobaltous 
SE: transitory hyperglyewmia**, it has 

g ested: that they initially excite the ‘a-cells, 
se them to degenerate?. This hypothesis 
the. facts that animals treated with 
hi lo ngt become hypoglycemic and 
cated jajec! ions evoke transitory Hyper- 
esponses even after the «- -cells are no 









P 
ogical alterations similar to those characteristic — 
Other authors have repeated this — 


and 120 min, and returned gradually to. norms 


of the blood-glucose level after starvation was 
‘affected by treatment on previous. occasio 


amount of cobalt administered in a dose of cob 


the pancreas “after euch destruction “6 
from normal controls?. allis et rK 
dihydroergotamine inhibits eee a es ‘caus 
by cobalt chloride, bat not the effect of the hype 
glycemic factor. | 

While investigating the biological activity of i 
number of inorganic complexes, it was found th 
some of them caused glycosuria in’ experime! 
animals. The blood-glucose level after the ints 
peritoneal injection of 120-150 pgm. per gm. body 
weight of dl-tris-ethylenediamine cobalt TIHE chlorid 
[Co(en), Cl,] to starved albino rats shewed the follow 
ing characteristics ; the blood glucose started to rise 
15 min. after injection, reached its peak between 3 













































within 4-4} hr. without sinking below the initial level 
The initial dose repeated three hours later cause 
a second peak in the blood-glucose curve, thou 
these animals usually succumbed within a few hot 
to the toxic effect of the complex‘. Animals whi 
received daily doses of the complex showed unalte 
reactions after each injection for a period of eig 
fourteen days, after which they died. The he 





rise in blood-sugar values after a single inj : 
ranged from 40 to 200 mgm. per cent and» wa 
in no way proportional to the amount of comple: 
administered. 
The behaviour of the blood-glucose level after th 
injection of this complex had a striking similarit: 
to that caused by simple cobaltous salts. Also, t 


chloride or of Co(en),Cl, which caused a hyp 
glycemic reaction was of the same order. Ho 
the relevance of this finding is not at pres OG] 
since its implication that the cobalt ion itself is the 
hyperglycemic agent is not tenable for the following © 
reasons. The Co(en),*+ ion is a co-ordinately saturated — 
and extremely stable complex, with a stability con- — 
stant’ of 1047, It has been shown previously that the 
biological activity of many stable complexes is a 
function of the cation as a whol@ and not of the 
metallic atom®. Also, similar complexes containing 
different metals (see Table 1) showed a hyper- 
glycaemic activity of the same type as the Colen), 
ion. l 
























Table 1, Errecr OF COBALT CHLORIDE, INORGANIC METAL Com- 
PLEXES AND COBALT CHLORIDE + AMINO- ACID MIXTURES ON. BLOOD- 
GLUCOSE LEVEL AND PANCREATIC a-CELLS 
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m ; 
, | Behavi iour 

Compound administered | Route of | of blood - i Conditid 

i | administration i glucose | of a-cell 

i } level | 

| CoCh ae ' Intraperitoneal | Hyper- | i 

f 2 or intravenous glyeemia Absent ` 
Colenh eh 3 Normal t 
E O(N H 5). | EES t ir Í or 
Tris- glycine Coll Intraperitoneal si es 

i Rhlen)ala at | n ee 
Os(en } cl | | a i s% fe 
CoCl, + di-methionine | nimero s, : 4: 

-| or inbravenous | n PR 
PE E PAD) histidine ; | ne aes 
4° oa ae 
» o + d-alanine T E Ee ' Not dë- 
| Jo | termine 

| ao» FAG) arginine | į: | ae 

ae E y iua | i | ee: 

| eee 















mpounds show ti 
amine-cobalt ion and = 
Gomora < 


The hyperglycemic responses: to the abe 
same indivi A variations as to the ethyler 
cobalt chlor The pancreatic apna! were, stained) ty. 
method (ref. 8). ih. 
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Histological sections prepared from the pancreas 

of rats and rabbits which received either single 

g injections of, or prolonged treatments with, the 

,complexes revealed that none of them caused any 

* recognizable damage to the agells of the islets of 
erhans. 


It was found that the complex of trivalent cobalt 
with glycine caused hyperglycemia. Since the 
_cobaltous ion Would readily form complexes with the 
_ free amino-acids of the serum, it was considered of 
~ interest to,test whether complexes of cobaltous ions 
and amino-acids also showed a similar activity. The 

__ solutions of amino-acids (see Table 1) were neutralized 
and mixed with cobalt chloride. These mixtures, 
which contained cobalt chloride and amino-acid in 
the ratio of 1: 3 (in a few instances 1 : 6), were given 
intravenously to rabbits. Histological sections were 
prepared from the pancreas of rabbits which received 

- cobalt chloride plus methionine, and cobalt chloride 
plus histidine. Although the mixtures exhibited the 
same hyperglycemic activity, none of the sections 
examined showed any damage to the «-cells of the 
pancreas. 

These results suggest that the hyperglycemic 
action of cobalt chloride and its effect on a-cells 
of the pancreas are two independent phenomena. 
The mechanism of the hyperglycemic action of 

_ the complexes and cobalt chloride is being further 
investigated. 

I am indebted to Drs. E. C. Gyarfas and F. P. 
Dwyer for the preparation and supply of inorganic 
complexes used in this work. 

J. H. Kocu 
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High-resolution Autoradiography of 
Water-soluble Substances 


THe stripping-film technique of Pele! for the 
autoradiography of radioactive substances incor- 
porated in microscopic sections requires that the film 
should be put on in water. Consequently the method 
cannot be applied directly to the location in tissues 
of substances which are soluble in water. Chapman- 
esen? has kept such substances from moving by 
overing the tissue vaith a thin film of nylon or other 
_ material. This technique is suited for the restripping 

process in which the emulsion is separated from the 
r ea ue before development and examined separately, 






is less suited to the direct simultaneows examina- 
tion of the section and radiograph, which avoids 
the possibility of reorientation and changeeof scale. 
Although the resolution obtainable by the stripping- 
film technique depends very critically on the distance 
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(1) Chlorella cells viewec through the radiograph film. 
same field as (1), a higaer focus, showing the autoradiograph 


(2) The 


between the tissue end the photographic emulsion, 
Chapman-Andresen claims that resolution is un- 
affected by the films used. 

In the course of studies on ion accumulation, I 
have developed a technique for mounting the stripping 
film on the tissue section without the necessity of 
interposing other films, and without allowing water- 
soluble substances im the section to move. The 
stripping film is remcved from its plate and allowed 
to swell on water in the usual way. It is removed 
from the water, rinsed in dry chloroform, and arranged 
on the slide bearing the tissue in a fresh bath of dry 
chloroform, emulsion side down. ‘The film is then 
dried rapidly in absolute alcohol, followed by a 
draught of cool air. After exposure, the film is ex- 
amined microscopically through the photographic 
fim. Aggregates of silver grains are visible in the 
emulsion over those varts of the tissue which con- 
tained radioactive substances during exposure. The 
resolution obtainable with water-soluble substances 
by this method is as good as that for insoluble sub- 
stances by the normal method. ° 

The preparation of he tissue section must enea 
with care to preserve the position of the water-soluble 
substances. Each tissuceto be examined preSents its 
own problem. The eells, radiographg of which are 
shown (Figs. 1 and 2), were prepared by freeze drying 
and injecting straigh from the vatuum @ith dry 
chloroform. No sectjening was necessary 

By this technique " a feature, of Epeen pE by 
unicellular organisms has been revealed. Cells of 
Chlorella pyrenoidosa were grown in the light for 
thirty minutes in a medium containing: strontium-90 




















taken ap ‘strontium. 





obably limiting resolution. 
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Display of Pulse Intervals in Neurophysio- 
logical Experiments 


. Ix electrophysiological investigations of nerve 
pulse activity, an analysis of the intervals between 
individual potentials is often useful. The conventional 
-method of determining such intervals by reading off 
each of them against the time-scale of the tracing 
3, however, a very tedious procedure and, besides, 
ost of film run continuously at the rather high 
d required i is not negligible in extensive investiga- 
a. Methods permitting a more direct survey of 
results, preferably during the course of the actual 
experiment, are therefore highly desirable in neuro- 
a physiological work. 

When studying processes in which the interval 
Ss between successive impulses changes only slowly, at 
a more or less constant rate, satisfactory results can 
be obtained by the use of counting-rate meters of 
conventional design. Such an instrument}, directly 
indicating the frequency per second of the impulse 

_ discharge studied, coupled to an ink-writer for con- 
$ tinuous recording of the frequency variations, has 
proved to be of great value for the exploration of the 
discharge patterns of single units of the central 
us system’. However, a rate meter of this 
based on an integrating network exhibiting a 
ynstant, is not able to follow rapid variations 
; intervals, and a complementary method has 
ore been developed which permits an easy 
ry of the spacing of the individual nerve impulses. 
‘hough the apparatus has certain limitations im 
omparison with the elaborate pulse-interval meter 
+ described by Andrew and Roberts’, it has 
vantage of being simple, as appears from the 
diagram Fig. 1. 
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ding. . -The high energy of oe emissions from. = 
‘ontium-90 and the daughter isotope yttrium-90 is | 


rapidly back to the left and is ready to be triggere 


grouped in vertical rows indicates similar interv 


1 sec! 
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Fig. 2. Recorded impulse pattern from a prop dueri i nerve 
fibre, The first impulse is that in the top left-hand corner. Th 
sequence is indicated by the arrows below showing the movemen 
of the cathode ray. The vertical separation of suecessive ha 
zontal sweeps is not constant but depends on variations | in t 

impulse patterns {see text) are 


The oscillograph is provided with facilities fc 
brightness modulation and for single-stroke sweep 
operation along the X-axis. A slow external, single- — 
stroke, sweep circuit is connected to the Y-plates. .. 
The intensity control of the oscillograph is set low” 
so as to suppress the spot. The train of nerve impul 
to be investigated is passed through an amplitud 
discriminator producing one square wave pulse of 
few hundred microseconds duration for each ine 
impulse exceeding a pre-set amplitude, T rst 
pulse in the train triggers both the horizon al an bes 
vertical time-base, and each pulse modulates ‘the S 
intensity of the cathode ray, thereby producing a — 
series of bright spots on the screen. When the first 
horizontal sweep 1s completed, the cathode ray moves a 
























by a following pulse. Due to the continuous slo 
vertical sweep movement, a pattern of spots appears 
on the screen, the distance between. successive spo 
along a single horizontal sweep being a measure 
the impulse intervals. By varying the speed of- 
horizontal sweep, a suitable number of impulses ca 
be made to appear on each sweep. The termina th 
of the slow vertical sweep completes one. ope 
of sampling a train of nerve impulses. Itevi 
that one interval is lost between successive horizon 
sweeps ; this is, however, insignificant for many types © 
of analysis, since a simultaneous check on the average | 
frequency is obtained by the use of a counting-ré 
meter. eS 
A cathode-ray tube with a long- persistence: screen a 
allows of a rapid survey of the intervals during the _ 
actual experiment. As the start of each horizontal 
sweep is always synchronized with the arriva ae 
nerve impulse, a mere glance at the configurat 
the spots on the screen is sufficiept to reveal per 
facts concerning the interval variations. Thus, f 
example, a pattern in which the spots tend to` 















or multipleg of these intervals, as illustrated in Fig 
whereas a progressive change in intervals. is show 
up by qblique rows; on the other hand, random. 
spacing of the nerve impulses is indicate® by the 
absence of any aniol regular pattern, | Po 
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The simplest way of recording the pattern is to 
photograph the horizontal sweeps on a vertically 
moving film running continuously at slow speed, with 
the external (vertical) time-base circuit disconnected. 
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A Sensitive Method for the Estimation of 
Hydrogen Peroxide in Biological 
Materials 


DurrNe recent years a number of methods for the 
estimation of hydrogen peroxide which utilize the 
principle of coupled oxidation have been published. 
Catalase or peroxidase combines with hydrogen 
peroxide as ıt 1s liberated, and the complex thus 
formed then brings about the oxidation of such sub- 
stances as nitrite’, ethanol*®, cytochrome ¢?, or man- 
ganous ions in presence of p-cresol*. The extent of 
these oxidations may be measured by manometric, 
colorimetric or spectrophotometric means. The 
method of detecting hydrogen peroxide to be de- 
scribed is based on the same principle but has the 
advantage of greater sensitivity. In this case the 


~ disappearance of the fluorescent peroxidase substrate 


L 
i -5 


scopoletin (6-methyl-7-hydroxy-1 : 2-benzopyrone) is 
observed with the aid of a suitable fluorometer. The 
Beckman spectrophotometer model DU used as for 
the estimation of fluorescence in solution (Beckman 
Bull. 149-@) was found satisfactory, a concentration 
of .2 x 10- mole per mi. giving æ reading of 100 
divisions on the intensity scale with the instrument 
adjusted to its highest sensitivity. Up to 2-5 x 10-° 
mole per ml., thg intensity of fluorescence is propor- 
tional to the concentration of scopoletin (Fig. 1). 
An aqueous solution of scopoletin 1s reasonably 
stable in diffused light and is not oxidized by either 
peroxidase or hydrogen peroxide alone. However, 
if peroxidase and hydrogen peroxide are both added, 
oxidation with loss of fluorescence proceeds very 
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Š Scopoletin concentration (107° mole/mL) @ 
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Fig. 1. Fluorescent intensity of scopoletin solutions at con- 
centrations up to 5 x 10° mole per ml. in borate buffer pH 10 
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(10-8 mole/ml.) 
pek bo 
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Scopoletin oxxdized during 5 min. 
put 
© 


40 ° 


3'0 
Hydrogen peroxide added (10-* mole/ml.) 
Relationship Fetween the quantity of hydrogen peroxide 


0 1D 2:0 


Fig. 2. 

and the amount of peroxidative oxidation of scopoleiin. Reaction 

mixtures contain per ml. 2-5 x 10-* mole scopoletin, hydrogen 

peroxide as indicated in the figure and aqueous extracts of 
dehydrated horse radish at pH 4:5 


rapidly. Fig. 2 skows the quantitative relationship 
between the amount of hydrogen peroxide added and 
disappearance of scopoletin. In this experiment each 
reaction mixture was made up to 1 ml. and contained 
an aqueous extracs of commercial dehydrated horse 
radish at pH 4-5, 2-5 x 10-® mole of scopoletin and 
varying amounts cf hydrogen peroxide. After a few 
minutes, 9-0 ml. o7 borate buffer (pH 10) was added 
and the residual scopoletin fluorescence measured. 
Precisely one mole of hydrogen peroxide was required 
for the oxidation of one mole of scopcletm. This 


. simple stoichiometry applied so long as the scopoletin 


was present in about 20 per cent excess. 

The experiment was repeated using metabolically 
produced hydroger peroxide. Pea epicotyl juice con- 
tains a diamine oxidase which produces one mole of 
hydrogen peroxide per mole of putrescine oxidized*. . 
It also contains a peroxidase. Fig. 3 illustrates the 
effect of time on the oxidation of scopoletin by pea 
epicotyl juice (pH 6-8) when enzymatic oxidation of 
putrescine contributes the necessary hydrogen per- 
oxide. In this experiment 1:2 x 10° mole of 
putrescine was added to a ten-fold excess of scopoletin. 
The reaction commenced immediately but proceeded 
slowly, coming to zompletion within 11 min. About 
80 per cent of the predicted amount of scopoletin 
was oxidized. Om a second addition of 1:2 x 10-° 
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Fig. 3. Rate of oxidaton of scopoletm (1-2 x 107° mole per-ml.) 

by pea juice pH 6:8 with putrescine as source of endogenous 

hydrogen peroxide (curve 4), Additions: curve B, 1-2 x 10-8 

mole putreseine (at XY): curve O, a second addjtjon of 1-2 x 10-* 
mole putrescine 11 mun. later (at F) 


t 


860 


mole of putrescine, the reaction was faster ande 


oxidation of the theoretical amount of scopoletin took 
place. When equivalent amounts of hydrogen per- 
oxide were added to the reaction mixture instead of 
putrescine, it was found that only 66 per cent of the 
theoretical amount of scopoletin oxidation occurred. 
Similarly, a second addition of hydrogen peroxide 
resulted in the theoretical amount of oxidation. 
Apparently there are present in pea juice alternative 
peroxidase substrates which may interfere, especially 
in the more alkaline pH ranges. For this reason it 
sometimes becomes necessary to remove these inter- 
fering substances by a preliminary oxidation before 
proceeding with the quantitative estimation of 
hydrogen peroxide production. 

A number of reducing substances are capable of 
competitively inhibiting the oxidation of scopoletin 
by peroxidase; for example, ascorbic acid, gluta- 
thione and manganous ions. Consequently other 
fluorescent phenolic coumarin derivatives were in- 
vestigated. Esculetin is more readily oxidized by 
peroxidase than is scopoletin, and ascorbic acid does 
not interfere, but unfortunately its fluorescence is 
relatively weak and, moreover, its oxidation by 
molecular oxygen is catalysed by polyphenol oxidase 
(scopoletin is not oxidized by polyphenol oxidase 
over a period of four hours). On the other hand, 
umbelliferone is resistant to peroxidative oxidation. 
Scopoletin therefore appears to be the best fluorescent 
indicator so-far found for the peroxidative estimation 
of hydrogen peroxide. After interfering substances 
have been removed by a preliminary oxidation, 
amounts of endogenously produced hydrogen per- 
oxide in the range of 10-1° mole can be determined 
quantitatively. This represents a hundred-fold 
increase in sensitivity over previous methods. The 
limitations of available analytical procedures are in 
large, part responsible for the paucity of information 
of hydrogen peroxide metabolism in plant and animal 
tissues. This new method incorporates features which 
make it particularly suitable for biological investiga- 


tions. 
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- The Primary Photochemical Process 
in Bromine 


Tux absorption spectrum of bromine exhibits a 


ge aia which commences at about 5107 A., and 


known that the absorption of hght of wave- 
Gar &s than this value causes the. dissociation 
of bromme into an atom im, its normal 7P,,,. state 
and one in the excited °*P,,, state. Photochemical 
studigs have shown that bromme molecules are also 
dissociatewk whem irradiated with hght of wave- 
lengths greater than 5107 A. Thus the quantum 
yield of the hydrogen—brofnine reaction! is approx- 
imatoly the same at 5460 A. as for light of Wave- 
length in the continuum, that is, 5107 A. Further, 
it has been demonstrated that the quantum yield?» 
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for the photobromination of ethylene is independent 
of wave-length between the limits 4800 and 6800.A. 
Two theories have been proposed to explain this 


“a 


Prats 


constant quantum yield for light with wave- length * 


in the discrete region of the bromine spectrum. Jost? ~~ 


suggested that the excited bromine molecules formed 
by the absorption of radiation with wave-length m 
the banded region of the spectrum dissociate with 
high yield into normal (@P,,,) ators on collision 
with other molecules. Kistiakowsky and Sternberg? 


have controverted this point of view and instead ~r 


suggest that the absorption of light at the longer 
wave-lengths is largely due to bromine molecules 


possessing some vibrational energy due to thermal -a 


excitation. The mam evidence in support of this- 
new theory comes from measurements of the tem- 
perature variation of the coefficients of ‘absorption 
of light for bromine. In this communication it is 


shown. that theoretical calculations of the temperature y 


variation of the absorption of light by vibrationally 


excited bromine molecules yield results in good agree- q 


ment with the experimental data of Kistiakowsky 
and Sternberg. 

The intensity of absorption of light of frequency v 
is given by the formula : 


_ 8x3 
— Bhe 


vy” 
abs. 


I, Az Ny y [Re (1) 


where I, 1s the intensity of the incident radiation, Ar 
is the thickness of the absorbing layer, |R”*"| is the 
matrix element for the transition between the elec- 
tronic states with vibrational levels v’ and v”, and Ny 
is the number of molecules in the vibrational level v” 


Ny = 


where f is the partition function, and G,(v’) = 
WD GV” — MgB + OYW e.. Oo = We — Lee + 
Swcye/4..-, ANd WoYy = Weve...» Since with Kistia- 
kowsky and Sternberg? we suppose that the absorp- 
tion of radiation by the vibrationally excited bromine 
molecules leads to dissociation, it is easy to see that 


of the ground-state. 


the ratios of the absorption coefficients at two different . 


temperatures T, and T, for hght of ẹ given frequency, 
are : 


NoT NoT) = 


I(TAAT:) = 
(THET) he(Ti — T,)/kT Ta 


exp {—G,(v”) (2) 


For the ground 1X) state of brominet, we = 323-2 
crmo.-! and wete = 1-07 cm.-!; weye is unknown but 
can be neglected. Using these spectrdBcopic con- 


stants, the ratio [(422-1° K.)/7(308-1° K.) has been 


~caloulated for bromine molecules excited in various 


vibrational levels of the ground-state. Table 1 gives _ 


the results of these calculations and shows also the 
values calculated from the experimental data of 
Kistiakowsky and Sternberg. 

The agreement between the two sets of values 1s 
particularly good in the case of the v” = 3 level, and 
the general concordance between the theoretical and 


exp {—G,(v")he[kT} ~ 


the experimental values for these three levels a 


Table 1. ABSORPTION CORFFICIENTS FOR VIBRATIONALLY EXOFERD 


BROMINE MOLEOOLES 









D” Galo”) cm.~1 Au 1)/Z(808 1) 


| cat 








Experimental 
1 821 08 1:49 1:11 
2 © 639 98 2°23 a 
3 956 76 3°82, 3° 
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and Sternberg theory. 
©. A. MoDowELL 
Department of Inorganic and Physical Chemistry, 
University of Liverpool. 
Dec. 8. 


1 Jost, W., Z. phys. Chem., 184, 92 (1928); B3, 95 (1929). 
* Schmitz, H., Schumacher, H. J., and Jäger, A., Z. phys. Chem., 
Bol, 281 (1042). 


3 ri A G. B., and Sternberg, J. C., J. Chem. Phys., 21, 2218 


t Herzberg, Ñ.. “Spectra of Diatomis Molecules” (2nd edit., Van 
Nostrand and Co, New York), 


A Relation between Hardness and Stoi- 
chiometry in Lead Sulphide Single 
Crystals 


Iy the course of an investigation concerning the 
semiconducting properties of lead sulphide, single 
crystals were prepared: and reheated under various 
sulphur pressures at 1,200°K. in order to control 
the deviations from the exact stoichiometric com- 
position. The concentration of impurities in these 
crystals was less than 10!” cm.— (56 x 10-* atom per 
mole lead sulphide). 

When. equilibrium with the ambient gas atmosphere 
had been reached, the crystals were rapidly cooled 
to room temperature and the concentration of free- 
charge carriers was determined by measuring the Hall 
coefficient. 

From these experiments the conclusion -was drawn 
that mtroduction of excess lead into the crystal on 
a lattice site causes the formation of a sulphur ion 
vacancy (anion vacancy, V4). Of the two electrons 
given off by the lead atom (when giving a Pb*+ ion), 
the first remains trapped at the positively charged 
sulphur vacancy and the second one is so weakly 
bound to the resulting V4~ centre that at room tem- 
perature it behaves as a ‘free’ electron. Similarly, 
introduction of extra sulphur atoms gives rise to an 
equal concentration of lead vacancies that have 
trapped a hole (Fot) and free holes. In Fig. 1 the 
concentrations @f free charge carriers (corresponding 
to the concentration of cation and anion vacancies) 
are plotted agamst the pressure of sulphur vapour 
in which the crystals had reached their equilibrium. 

The hardness of these crystals was measured under 
H 100-gm. load and is given in the Vickers scale, 
fig, 2, 


-> Jog conc. (cm.~*)} 





—+ log Ps, (atm.) 


Fig. 1. Concentrations of free electrons and holes (being equal 

toYthe concentrations of sulphar vacancies, Va-@ and lead 

vacancies, Vot, respectively), measured at room ®-mperature 

on lead sulphide single crystals after reheating under various 
partial pressures of sulphur (Ps,) af 1,200° K, 
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be taken as supporting evidence for the Kistiakowsky e 
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~» Vickers hardness 





—> log Ps, (atm.) 


Fig. 2. Hardness,.measured on cleavage planes of lead sulphide 
single crystals after reheating at 1,200° K. under various sulphur 
pressures 


The results show considerable scatter, but it seems 
justified to conclude that among the stoichiometric 
crystals (log Ps, = —1-4 atm.) there are crystals 
showing a minimum hardness (about 40-50 Vickers) ; 
this is not the case for strong n- and p-type crystals, 
prepared by reheating at lower or higher sulphur 
pressures. 

The results sugzest that, although several other 
factors undoubtecly play a part m increasing the 
hardness, the concentration of vacancies is of import- 
ance, a low concentration being a necessary condition 
for the observatian of a low hardness. 

: J. BLOEM 
F. A. KRÖGER 


r ma 


Phiips Researca Laboratories, 
N.V. Philips’ Gloelampenfabrieken, 
Eindhoven. wg 
Dec. 10. 


Solution of Elastic Vibration Problems 
with the Resistance-Network Analogue 


THe vibration ef an elastic plate is described by 
the equation : 


View = avew f (1) 
where the symbol yê stands for the operator 
gi of gá + ; ‘ 


ment, @ @ constant describing the elastic properties 

of the plate, and v the frequency of vibration. - 
It was shown in a previous communication! that 

the equation : 


Viw = f (2) 
where f = f(z,y) is a known function of the co- 
ordinates æ and y, can be solved by a resistance- 


' network analogue zomprising two resistance-networks 


in cascade. The function f is represented in the 
analogue by the currents fed in at the ‘upper’ net- 
work of the network cascade, and the function we 
by the voltages adpearing at the mesh nod ediki 
‘lower’ network. 

It has also been demonstrated*s* that 8scillation 
problems of the fam: ` 


V’9? a as x 2 a (3) 
where x? 1s a characteristic value parameter, can be 
solved by combining the ®sistance-network technique 
of sélving Laplac- or Poissén-type problems with 
an iterative method in which the currents fed into 
the network junctions are cyclically,readjusted until 


~ 
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a ‘self-consistent’ solution, satisfying equation (3) at p «oor mene) 
all mesh nodes, has been established. In practice, 
four to six iteration cycles are required to reduce ~ 
the numerical errors of the analogue solution of 
equation (3)-to rather less than the truncation error 
of the solution due to the finite, and often relatively 
small, number of mesh points used. 

This iterative process of finding a characteristic 
value can be applied to the solution of equation (1). : 
The only difference is that now it is no longer the 
current and voltage “at the same network junction sa 
which are compared and made to satisfy a certam 
relation to each other, but the current flowmg into -20 
a network point in the upper network is correlated 
with the voltage appearing at the corresponding -30 
junction of the lower network. This requires modifica- 
tions of some details of the iteration process pre- 
viously described®, but does not introduce any major ET ce i 
changes in technique. However, as in solutions of the, j 
bıharmonic equation, the mixed boundary conditions 
which can appear in elastic plate problems can present 
severe difficulties. 

Fig. 1 shows, as an illustration of the method by a 
one-dimensional example, the analogue solution of a 
vibrating uniform steel rod cantilever of I in. 


~d 
r 






2nd crit Speed 
(d=3}, Y = 5400r pm 


- ~f 


Seal 


Bearing ——*~ 


Bearing —— 


Fig. 2. Whirling shaft — 


when. evaluating the currents to be fed in. Also, the < 
resistances interconnecting the two networks may 
have different values, as each of these resistances is 
to be proportional to the value of HI averaged over 
: l the corresponding mesh interval. It is also possible 
Pe and of length l = 50 in., E 2 tir to account for prescribed bearing deflexions by pre- 
clamped at one end (that oe 0 an wl em )» setting the corresponding network voltages at the 
pn io at g ts ond lan = Dand ld a ne sepecating te sing ips ode 
ib. dated qocinte the pen E E 18 is sock of the critical speed can be invéstigated by intro- 


ducing additional vibration nodes (w = 0) and findin 
that the two solutions agree closely. There is a slight the cations of the additional chet Lists which 
difference in the value of the vibration frequency, 


the analogue solution giving v = 72-5, whereas the equalize the sectional values of v. Fig. 2 shows a 


l 
exact solution is 71-8. The larger part (0-6 per cent) typical seb of network analogue solutions for a 


‘whirling shaft’, with uneven mass distribution and _ 
of this difference of 1 per cent is due to the truncation three bearings, for several values of bearing deflexion d. `- 
error, caused by the substitution in the network , (in 0-001 in.). 


analogue of the fourth difference for the fourth-order 


derivative. 
The network analogue method has also been applied Àsad ie an x T k tian: 
to the problem of ‘whirling shafts’, where equation (1) Aldermaston, Berks. , > 


is replaced a : Jan ll. 


~ (z cw) = pe (4) Liebmann, G., Nature, 172, 78 (1968). 
dz? da? ? Liebmann, G., Nature, 164, 149 (1949). 
3 Liebmann, G., Pree. Inst. Elect. Eng., 89, Pt.el¥, 260 (1962). 


G. LIEBMANN 





the main difference being that the moment of inertia 
T and the mass per unit length m are, in a practical 
- problem, both functions of x. ' Hence, multiplying 


” factors proportional to m(x), which may be different D-Layer lonospheric Echoes at Macquarie 


for each network analogue point, have to be used island P 
ği Many ionosphere investigators have reported+ 
echoes observed, presumably at vertical incidence, 
- from an equivalent height of approximately 50 km. 
Ellyett? has described echoes observed from D- 


heights at some Pacific Islands, and considers that 
these particular echoes may be characteristic of a 
tropical region." Beagley* has observed similar echoes 
at Christchurch (lat. 43-5°S., long. 172-8° E.). 
Echoes from D-heights have been recorded at the 
Australian National Antarctic Research Expeditions’ 
Station at Macquarie Island (lat. 54° 30’ S., long. 
158° 57° E; geomag. lat. —61-7°) since the iono- 
spheric recording apparatus Dogan operation 
June 1950. "wa 
The Maequarie Island PO at & minimum . 
virtual height of about 40 km., are identified as _ 
being of the same type as those observed at Pitcairn, ~ 
Christmas amd Raoul Islands and at Christchurch, 
Fig. 1. Vibrating steel bar, Jin. diameter ui 50 in, long. » exgot = thus rendering untenable the tropical phenamenon 
718,76 72:5. The continuous curve is theoretical; the hypothesi® Macquarie Island echoes, of a gtrength 


omnts ont o curve represent measurements made on the resistance ; ` 
j 5 network comparable with those from the normal regions, are 
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observed on most days of the year, usually appearmg 
within an hour after ground sunrise and disappearing 
during the hour before sunset. On a few occasions 
> ech month echoes persist throughout the night. 
«The maximum frequency at which echoes are re- 
ceived usually increases from fess than 2 Mc./s. at 
first appearancé to greater than 7-5 Mc./s. at noon 
and falling to less than 2 Mc./s. at disappearance. 
Strong D-echges remain on occasions when, due 
to high absorption, no echoes are received from the 
- normal daytime-occurring ionospheric regions. 
As the only factor common to the five stations 
under discussion is that four are islands and the fifth 
. is sited on a Headland with sea on both sides, it 
appears possible that the effect may be peculiar to 
island observatories. 


~ G. Mayon 
Antarctic Division, 
Department of External Affairs, 
Melbourne. 
> i Dec. 29. 


? Elyett, C. D., Terr. Mag., 52, 1 {1947}. 
? Beagiey, J. W., N.Z. J. Sci. and Tech., B, 35 (1958). 


Meaning of Turnover in Biochemistry 


In a recent communication, Kleiber! criticized the 
‘logic’ of the term ‘turnover-rate’ used as an index 
of rate of synthesis, exchange, or appearance of 
some material®, He suggested that turnover-rate 
should properly refer only to the reciprocal of turn- 

~over time, that is, the fraction of a given metabolic 
pool renewed per unit of tıme. 

Hevesy was among the first to investigate the 
quantitative aspects of isotope kinetics. He employed 
the term turnover-rate to denote the amount of 
material transferred per unit of time®. Many others 
have followed this usage*-*. An investigator may 
measure the rate of a metabolic process in terms of 
the fraction of the total metabolic pool renewed per 
hour; but it would be less confusing to designate 
this quantity by“ term other than ‘turnover-rate’. 
Kleiber! assumes that the use of ‘turnover’ in meta- 
bolic work arises from the analogy with the turnover 
of a wheel.- However, this assumption may be un- 
warranted, for the early workers in the isotope field 

“may have employed the analogy with the rapid 
turnover of patients in a well-organized hospital or 
the labour turnover-rate of an organization. This 
quantity niey be expresséd in terms of absolute 
turnover-rate (that is, the number of men entering 
or leaving the group), or as relative turnover- 
rate (the ratio of the absolute turnover-rate to the 
average working-force). Thus, there seems to be no 
a priori reason why the use of ‘turnover-rate’ should 

' be restricted to the latter sense when dealing with 
metabolic processes. In our own work we have 
differentiated between (absolute) turnover-rates and 
fractional turnover-rates’. Reiner? has used relative 

greover-rate for the latter. Considerable confusion 
may be anticipated if various investigators attach 

_ different definitions to standard terms. 

In recognition of the importance of a clear-cut 

terminology in this field, and in keeping with 
present-day usage, I.wish to propose tke following 
definitions : 

Turnoger-rate. The quantity of materi®l turned 
over per unit of time. | 
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Fractional turnovsr-raie.. The fraction of a given 
pool turned over per unit of time. 

Turnover-time. Tre time required for the turnover 
of an amount of material equal to the pool size; 
this is the reciprocal of the fractional turnover-rate. 


D. B. ZILVERSMIT 


Department of Physiology, 
University of Tennessee, 
Memphis 3, Ternessee. 

March 19. 


1 Kleiber, M., Nature, 17&, 842 (1955). z 


8 Ziiversmit, D. B., Entenman, © , and Fishler, M C., J. Gen. Physiol., 
26, 325 (1 948). 


` Hevesy, G. “Radioactive Indicators”, 261 (Interscience Publishers, 
New York, 1948). 


1 Kamen, M. D. “Radioautive Tracers in Biology’, 135 (Acad. Press, 
New York, 1951). 


ë Sacks, J., “Isotopic Trecers 2 Pieced and Physiology”, 73 
(McGraw-Hill, New “Zork, 1953). 


* Reiner, J. M., Arch. Biochem. a Biophys., 46, 53 (1953). 


Dı ae N. R., and Zitveramit, D. B., Amer. J. Physiol, 170, 472 


Paper Chromatography of Inositol 
Phosphates 


Is the course of an examination of the organic 
phosphorus compounds in soils, a fraction was isolated 
rich in a substance resembling phytic acid, and which 
on hydrolysis yielded meso-inositol. Since lower 
phosphate esters of inositol may be present in soil, a 
chromatographic ,stady has been carried out on the 
products obtained cn partial hydrolysis of authentic 
phytin by acid, or by an enzyme method described 
by S. and T. Posternakt, 

Of the many solvent systems investigated, the best 
had the composition: 70 vols. methanol/30 vols. 
0-5 N ammonium Eydroxide. The hydrolysate was 
best applied in a mall band to the paper, which 
had previously been washed thoroughly with dilute 
hydrochloric acid, vater, ammonium versenate and 
water, in that orcer. Upward development was 
carried out at abour 23° C., but the temperature was 
not rigidly controled. Spots were detected by 


spraying with the molybdate — perchloric acid re- E 
agent of Hanes and Isherwood?, and heating the + 


papers between glass plates in an oven at 90°C. for 
30 min. 

Four spots were obtained from the hydrolysates, 
with the following 2y values: 


Rr 
Inositol hexaphasphate 0 06 
2) First intermediare on) 017 
Second intermed:ate ester(s s) 0-32 
4) Orthophosphate -+ probable third intermediate) 0 48 


Resolution between the lowest two spots was not 
always absolute, depending upon the relative amounts 
of the two constituents present, but a clear demarca- 


tion, could always be drawn between them. The i ™ 


with Ry value 0:17 is most likely to be the 
phosphate, but work is being continued to gstablish 
the identity of the interfnediates. There is evidence 
of a third intermeciate, masked by @he orthophos- 
phate, and present in only very smgll amgynt even 
at advanced stages of hydrolysis. 

Several inositol ¢hosphages have been isolated by 
large-spale fractionation of phytic acid hydrolys- 
ates!»*4; but no paper chromatographic method of 
separation appears to have been published. The 


nd 


- 





- of a steel scoop of semicircular cross-section. 


864 


method is clearly a useful approach to a study of, 
the phytin fraction in soils, particularly where 
extremely small quantities are present. 

A complete account of this work and the application 
of the method in qualitative and quantitative studies 
of the mositol phosphates present in soils willbe 
published elsewhere. 

G. ANDERSON 


Department of Soil Fertility, 
Macaulay Institute for Soil Research, 
Craigiebuckler, Aberdeen. 
Jan. 22, 
t Posternak, S., and Posternak, T., Helv. Chim. Acta, 12, 1165 (1929). 
? anes, ©. S., and Isherwood, F., A., Nature, 164, 1107 (1949). 
3 Anderson, R. J., J. Biol. Chem , 20, 477 (1915). 


* Courtois, J., Bull. Soc. Ohim. Biol., 38, 1076 (1951). 
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>- Earthworm Population Studies : 


~- ~a Comparison of Sampling Methods 


In 1947, Evans and Guild! described a new 
technique for the quantitative extraction of earth- 
worms. This consisted of treating a known area with 
æ solution of potassium permanganate (1:5 gm. per 
litre) at the rate of 6-8 litres per sq. metre. The 
method was said to recover a high proportion of the 
total population and has, since the initial description, 
been extensively used by these authors’. 

I found, however, that population estimates 
obtained by the permanganate technique were con- 
siderably lower than those suggested when a more 
laborious hand-sorting method was employed. In 
order to measure -the relative efficacy of these tech- 
niques, permanent pasture on light soil of alluvial 
origin was sampled by both methods contiguously. 
The tests were made during September 1954, at the 
Durham County Council School of Agriculture, 
Houghall Farm. 

Permanganate sampling was carried out according 
to Evans and Guild’, except that the sample area 
was mereased from 7-29 sq. ft. to 1 sq. metre. Soil 
samples for hand-sorting were extracted by means 
This 
cut a core 283 sq. cm. in area and 20 cm. deep, thus 
needing thirty-five to complete a square metre. In 
each of ten loci chosen at random over the site, a 
permanganate sample was taken; and in every case 
the treatment was repeated after an interval of two 
hours. Five soul cores were removed from the 
adjacent but unaffected area of each permanganate 
sample. 

The results are shown in Table 1 as the average 
number of worms per locus and sq. metre. These 


Table 1. AVERAGE NUMBER OF WORMS PER LOOUS AND SQUARE ALETRE 


Second per- 
manganate manganate 
treatment. treatment, 

Av. No. per | Av. No. per 
Iccus and, 

sq. M. 


First per- Soil cores 

Av. No. | Av. No. 

per locus `| per sq. 

locus and m. 
sq- m. 


Species 


65 1 
54:6 
10:5 
149:8 


50428 
32 +21 

k 
02406 
e 

19-8 +46 


62424 
161+1@ 


85 0 +102 


93 +4183 
78429 
1512 
2144590 


11i+39{ 77-7 
1283456] 899 


639+98)| 4476 


cyancum 
Allolobopigca 
terrestris 
Allolobophora 
ipinost 
Eisénia rosea 


Total 


29-4 +98 
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+ Table 2. ANALYSIS OF VARIANCE. SNEDECOR’S F 


Soil cores 
First and second per- 
manganate treatments 


Between 
freatments 
af.1:9 


Soil cores 
First permanganate 
treatment 


Between 
samples 
af9.9 


Between | Between 
treatments | samples 
af.1°9 af9:9 


Lumbricus 
terrestris 0:99 

Tambricus 

2 08 

3 06 


1:87 


0°74 
2°41 
0 90 
1°46 


2 41 
1 61 


0-00 

4 35 

2 86 
53 -81f 


castaneus 
Oclolasium 
cyaneum 
Allolobophora 
terrestris 
Allolobophora 
caliginosa 


Eisenia rosea 4-41* 


2 48 
61 86t 


* Significant at the 6 per centlevel. t Significant at the 1 per cent level 


~~ 


units are the same for the permanganate treatments 
but not for the soil cores, where the number per locus 
must be multiplied by 7 to estimate the number 
per sq. -metre. 

While the fifty soil cores, completing 1:43 sq. 
metres, produced 639-5 worms, the permanganate 
samples of 10 sq. metres produced only 350 worms. 


‘Thus it is abundantly clear that the permanganate 


technique gave an unsatisfactorily low population 
estimate, although of the same order as those of 
Evans and Guild??. 

To determine whether or not the techniques 
extracted similar species ratios, analyses of variance 
were calculated for treatment-pairs. The percentage 
of species per locus was used for this purpose and the 
results, as Snedecor’s F 3, are given m Table 2. 

In no case is there significant variance, at the 1 per ~ 
cent level, between samples, which suggests an even 
distribution of the earthworm population and an 
intrinsic consistency of sampling method. Although 
all the techniques are consistent by themselves, they 
differ when compared with each other ; and in three 
species significant variance occurs between treat- 
ments. Thus relative to the proportion from the soil 
cores, the first permanganate treatment produced 
more specimens of Allolobophora terrestris and fewer 
Eisenia rosea than expected. Conversely, the second 
permanganate treatment produced more specimens 
of Lumbricus terrestris and fewer Eisenia rosea., This 
correlation of effect with species is interesting in 
suggesting that potassium permanganate, in con- 


junction with a hand-sortmg method, may be useful | 


ın determining the habits of different species. 

‘The evidence discussed above shows that the 
permanganate method of sampling, used alone, is 
unsuitable for comparative population studies of 


earthworms. 


I am indebted to Dr. B. M. Church, of Rothamsted, - 
and Dr. E. 8. Page, of the Durham Colleges, for their 
advice in the use of analyses of variance. The work 
was carried out while receiving a grant from the 
Nature Conservancy. 


i J. A. SVENDSEN 
Zoology Department, 
Durham Colleges, p 
University of Durham. 
Jan. 15. 


1 Evans, A. C., and Guild, W. J. MeL., Ann. App. Biol., 


2 Guild, W. J. MoL., Ann App. Biol., 35, 181 (1948). Eva 
and Guild, W. J. MoL., Ann. App. Biol., 35, 471 and 486 dsa 


Gudd, W. J. McL., J. Anim. Ecol., 21, 169 (1952), and for refer- ; 


ences t® other literature. 
3 art G. W., “Statistical Methods” (Iowa State Céllege Press, 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, May 16 
BEINISH SOOTY FOR THR HISTORY @0F SOIRNOE, PHILOSOPHY oF 


SomNos GRour (in the Joint Staff Common Room, University College, 
Gower Street, London, W.0.1), at 5.80 p.m.—Dr. G. B. Brown: 
‘Unification of Macroscopic Physics by Action-at-a-Distance’’. 


UNIVERSITY OF LONDON (in the Anatomy Theatre. University 
College, Gower Street, London, W.C.1), at 5.80 p.m-—Prof, A. §. 
Romer (Harvard): “Texas Redbed Fossils and Vertebrate Evolu- 


“UNIVERSITY OF LONDON (in the Chemistry Lecture Theatre, Im- 
peria College of Science and Technology, Imperial Institute Road, 

ondon, 8.W.7), at 5.30 p.m.—Prof. D. J. Cram (University of Cali- 
fornia): “Certain Problems in Large Ring Chemistry”.* 


4 


Tuesday, May 17 


UNIVERSITY OF LONDON (at the London School of Economics and 
Political Science, Houghton Street, Aldwych, London, W.C.2), at 
5 p.m.——Sir R. E. Mortimer Wheeler: “Aspects of the Ascent of a 
Civilization” (Hobhouse Memorial Lecture). 


WRIGET-FLEMING INSTITUTE oF Mrorosrotosy (at St. Mary’s 
Hospital Medical School, London W.2), at 5 p.m—Dr. A, T. R. 
Mat pick: “The Lactobacilli and some Streptococci” (Almroth Wright 

ec 


` 


Tuesday, May 17—Friday, May 20 


TEXTILE INSTITUTE (at Caxton Hall, -Caxton Street, London, 
S.W.1)--40th Annual Conference—‘‘Practice and Progress in the 
Textile Industry”. ` 


Tuesday, May l7——Saturdayy May 21 


INSTITUTE OF METAL FINISHING (at the Palace Hotel, Torqua 
Annual Conference, : er 


Wednesday, May 18 


CHEMIQAL Soorsety (in the Department of Chemistry, The Univer- 
sity, Leeds), at 10 a.m.—Symposium on “The Friedel-Crafts Reaction”. 


ROYAL SOCIETY OF Arts (at John Adam Street, Adelphi, London 
W.0.2), at 2.80 p.m.—Stir Alexander Todd, F.R.S.: “Some Recent 
pe a in the Chemustry of Nucleic Acids” (Pope Memorial 

e $ 


UNIVERSITY OF LONDON (at the London School of Economics and 
Political Science, Houghton Street, Aldwych, London, W.0.2), at 
3 p.m.-—Mass K. Slack: “The Comm ty’s Responatbility for Special 
Groups—-The Disabled and Old People”. (Third of seven University 
een Lectures on “The Development and Pattern of the Social 

ervices”’. 


PHYSICAL SOCIETY, CoLouR GROUP (in the Large Physics Theatre, 
Imperial College, Imperial Institute Road, South Kensington, London, 
S.W.7), at 3.30 Ba adiro by Dr. D. B. Judd (National Bureau 
of Standards, Washington, D ve 5.30 p.m.—Dr. D. L. MacAdam 
(Eastman Kodak Company, U.S. 5 : “Colour and Its Measurement”’.* 


Royat METROROLÕGICAL SOOTY (at 49 Cromwell Road, London, 
§.W.7), at 5 p.m.—Mr. E. T. Pierce: (e) “Electrostatic Field-Changes 
due to Lightning Discharges” ; ) “The Development of Lightning 


Discharges”; Mr. R. F. Jones: Echoes from Lightning’’.* 


ROYAL Myoroscorrcan Soorwry” (at Tavistock House South, 
Tavistock Square, London, W.C.1), at 5.80 p.m.—Mr. A. J. Cruise: 
“Morphological Variants in Mammalian Connective Tissue Fibres”. 


BRITISH INSTITUTION OF RADIO ENGINEERS (at the London School 
of Hygiene and Tropical Medicine, Keppel Street, Gower Street, London 
W.0,.1), at 6.30 p.m.—Mr. D. R. Coleman, Mr. D. A. Alanson an 
rk B. A. Hoglock. “The Development of the Underwater Television 

amera”, 


Thursday, May 19 


— UNIVERSITY oF LONDON (at the Postgraduate Medical School of 
London, Ducane Road, London, W.12), at 4 p.m.—Dr. C. M. Fletcher : 
“Atmospheric Pollution and Disease’”’.* 


ROYAL SOCIETY OF ARTS, COMMONWHALTH SECTION (at John Adam 
Street, Adelphi, London, W.C.2), at 5.15 p.m.—Prof. Sir. Alfred 
Egerton, F R.S.: “Sclentific Research in India” (Thomas Holland 
Memorial Lecture). 


INSTITUTION OF ELECTRICAL ENGINRERS (at Savoy Place, London, 
at 5.30 p.m.—Annual General Meeting. 6.80 p.m.-—The 
“Human Relations in Industry”. 


Street, London, wi). at 6 p.m.-—Dr. O. S. Draper: “Flight Control” 
(43rd Wilbur Wright Memorial Lecture), 


ROYAL SOOTY of TROPICAL MEDICINE AND HYGIENE (at Manson 
House, 26 Portland Place, London, W.1), at 7.30 p.m.-—Prof. A. 
Corradetti: “Studies on Comparative Pathology and Immunology 
in Mammal and Bird Plas tum Infections’. ®© 


BRITISH 
Soorery (at 
8.80 p.m.-Mr. J. A. 0. Fle : om 
ition and Scientific Role of the Institute’ (Presi- 
dential Address). J 
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Friday, May 20 


INSTITUTE OF NAVIGATION (at the Royal Geogranhica t , 
1 Kensington Gore, Lordon, 5.W.7), at 6 p.m.—Mr. H. C. Pritchard : 
“Automatic Dead Reckoning Instruments”, 


UNIVERSITY oF LONDON (at St. Thomas's Hospital Medical School, 
London, S.E.1), at 5 r-m.—Prof. V. Erspamer lye “The Bio- 
logical Significance of 6-nydroxytryptamine and Related Substances’’.* 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m.—Prof. Sir Wilfra Le Gros Clark, F.R.S.: “The Exposure of 
the Piltdown Forgery” 


-< 


~ 


APPOINTMENTS VACANT 


` APPLICATIONS are invited for the following appowmtments on’ or 
before the dates mentioned : . 
ASSISTANT LEOTURER (with a degree in agriculture or equivalen 
qualification, sound experience in practical work, and preferably 
experience in teaching IN AGRICULTURE, at the Cumberland and 
Westmorland Farm School, Newton Rigg, near Penrith—The Director 
of Education, 6 Portland Square, Carlisle (May 18). f : 
LEOTURER (with a good honours degree in physics, and preferably 
able to teach the subject to a high standard) IN Puysics-~-The 
Principal, Wigan and District Mining and Technical College, “Wigan 


(May 19). 5 
ASSISTANT CHEMIST (Fuel) (with H.N.C. in chemistry or pa br glek 
and experience associated with the sampling and analysis of fuel and 
related work) IN THE DIVISIONAL CHEMICAL LABORATORY, Leeds-— 
The Divisional Secrezary (Establishments), Central Electricity 
Authority, Yorkshire Division, Central Electricity House, St. Mary’s 
Road, Leeds 7 (May 21). 

ASSISTANT LROTURER (with special interests in the field of carto- 

phy) IN GroGRAPHY—The Registrar, University College, Singleton 


ark, Swansea (May 27). : 
RESEAROH MioroBICLOGIST (Scientific Officer grade) IN HE 
Domestic FOOD PRESEEVATION SECTION At the Lon hton Research 


a A Registrar and Secretary, The University, Bristol 
y 21). 

SENIOR LABORATORY TECHNICIAN, to be responsible for the puyss 
laboratories and stores—The Becretary, Sia Technical College, 


Saltram Crescent, Loncon, W.9 (May 

ASSISTANT LECTUREE IN BIOLOGY, ASSISTANT LECTURER IN Bro- 
CHEMISTRY, and & SENIOR LECTURER or LECTURER IN THE DEPART- 
MENT OF VETERINARY EnysioLoGy-—The Secretary, Royal Veterinary 
College, Royal College 3treet, London, N.W.1 (May 26). 

UNIVERSITY LECTURER (with an appropmate honours degree and 
with experience of remarch and teaching) IN AGRICULTURAL MY- 
cotogy—The Secretar-, School of Agriculture, Downing Street, « 
Cambridge (May 25). 

„ASSISTANT IN THE DEPARTMENT OF GEOGRAPHY-—The Secretary, 
The University, Edinburgh (May 28). 3 

LECTURER IN SOCIOLCGY in the Department of Social Anthropology 
—The Registrar, The University, Manchester 13 (May 28). 7 

LECTURER IN THB FLUID MOTION LABORATORY, to work on problems 
of electronics and instromentation for the measurement and observa- 
tion of fluid flow, incmding turbulence, the propagation of shock 
waves and, aerodynamic noise—The Registrar, The University, 
Manchester 13 (May 28. 

LECTURER or ASSISTANT LECTURER IN THE DEPARTMENT OF BOTANY 
—The Registrar and Seeretary, The University, Bristol 8 (May 28). 

SENIOR LECTURER IN SOOLL Psyonwonogy—The Secretary of 
University Court, The University, Glasgow (May 28). 

ASSISTANTS IN THE DEPARTMENT OF CHEMISTRY—The Secretary, 
The University, Edinburgh (May 30). 

STATISTICIAN (with a good honours degree or postgraduate diploma 
in statistics, or a gooc honours degree in mathematics with post- 
pradane experience in statistics) IN THN AGRICULTURAL RESEARCH 

OUNCIL’S UNIT oF STETISTICS attached to the Department of Stat- 
istics, University of Ab=rdeen—The Secretary, Agricultural Research 
Council, 15 Regent Street, London, 8.W.1 (May at) 

PHYSICIST (with a good knowledge of classical physics and ability 
in application to process problems and machine design), for advanced 
research on mechanical and hydraulic systems for briquette manu- 
facture now approachirg the development stage—The National Coal 
Board, Centr search Establishment, Stoke Orchard, near Chelten- 
ham, Glos, quoting TT:566 (June 1). 

PROFESSOR OF MATH™=MATIOS, and a PROFESSOR OF CHEMISTRY-— 
Dr. W. A. Jenkins, Vice-Chancellor, University of Dacca, c/o the 
Association of Universicies of the British Commonwealth, 86 Gordon 
8 , London, W.C.L (June 1). 

ESHAROH ASSISTAN= IN THE DEPARTMENT OF APPLIED MATHE- 
MATICS for theoretical work on upper atmosphere physics—Prof. D. R. 
Bates, F.8.8., Departn-ent of Applied Mathematics, Queen’s Univer- 
sity, Belfast (June 1). i 

ASSISTANT LROTOREL IN PSYOROLOGY-—The Secretary, Birkbeck 
College, Malet Street, London, W.C.1 (June 3). a 

ASSISTANT LECTUREE IN INORGANIO AND PHYSICAL- oes peee 
The Registrar, Queen Mary College (University of Bondon), * Aile 
End Road, London, R.I (June 4). 

LECTURERS or ASSISTANT WECTURERS (3) IN Prysics®-The Regis- 
trar, The University, Leeds 2 (June 4). 

RESEARCH DEMONSTZATOR IN PHYSICS—ThapRegistrar, The Uni- 
versity, Sheffield (June 4). 

SCIENTIST, Grade ILC (with a good honouss degreggpr equivalent 
with the main qnalification-in chemistry. and preferably with ex- 
pertanas in the analysie of solid fuels), on the staff of the Director of 

cientific Control at London 1 Neat gs Sa ne National Coal Board, 
Establishments (Personnel), Hobart Hguse, Grosvenor Place, London, 
S.W.1, quoting TT/975 (June 4). j 

LECTURER IN PHILOSOPHY at the University of Western Australia- 
The Secretary, Associasion of Universities of the British Common- 
wealth, 86 Gordon Sqrare, London, W.C.1 (Amstralhia, June §). 
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PDO PARASITOLOAIST (with a university degree in science with 
Zoo 
investigation of rasitology), at the Animal Research Station, 
Walaceville, New Zealand—-The High Commissioner for New Zealand, 
415 Strand, London, W.C0.2, quoting 3/4/42 (June 7). 

CHAIR OF BOTANY at the University College of the Gold Coast— 
The Seoretary, Inter-University Council for Higher Education Over- 
seag, 1 Gordon Square, London, W.C.1 (June D: 

PROFESSOR OF BOTANY at the University of Ceylon—The Secretary, 
Association of Universities of the British Commonwealth, 86 Gordon 
Square, London, W.C.1 (Ceylon, June e , 

EOTURER, Grade IT (with special interests in the philosophy of 
science, and preferably with a qualification in a natural science), IN 
Ge ag Registrar and Secretary, The University, Bristol 

une ; 


RESEAROH ASSISTANT TO THE PROFESSOR OF FUEL TECHNOLOGY-— 


The Registrar, The University, Sheffield (June 18). 

REsHARCH FELLOW (preferably with experience in low energy 
nuclear physics, or photo disintegration problems) IN THE DEPART- 
MENT OF NUOLEAR PHYSIOS, Research School of Physical Sciences, 
Australian National University—The Secretary, Association of Uni- 
versities- of the British Commonwealth, 36 Gordon Square, London, 
W.C.1 (June 80). ' 

: SOIENTIFIO OFFIOER (with a good honours degree in bo or 
agricultural botany and preferably with an interest in fruit culture 
and piant physiology), for work on the growth and development of 
soft ts, mainly the berry; and an EXPERIMENTAL OFFICER 
(with a degree in horticulture or general biology, preferably with 
some haining in genetics) to assist in soft fruit breeding—The Secre- 
tary, Scottish Horticultural Research Institute, Mylnefield, Inver- 
gowrie, Dundee (June 30). 

AGRICULTURAL OFFIOER (with a university degree in agriculture 
or & related stibject, and a sound knowledge of field experimentation 
with particular reference to techniques for grassland research, feeding 
trials and nutritional studies), at St. Ignatius Livestock Station, 
British Guiana, to undertake Investigational and field work on pasture 
and fodder grasses and other crops suitable for the area—Director 
, Of Recruitment, Colonial Office, Great Smith Street, London, 8.W.1, 
quoting BOD.63/30/03. 


> 


valent). 
for research and development work in an analytical laboratory—-The 
Senior Recruitment Officer, Atomic Weapons Research Establishment, 
Aldermaston, Berks, Nig 629/WGEH/34., 

ASSISTANT LEOTURBR IN DAIRYING at the School of Agriculture, 
Sutton Bonington, near Loughborough—-The Registrar, The Univer- 
sity, Nottingham. 

EXPERIMENTAL OFFICERS (preferably with a pass degree or at least 

| H.S.C. (science) or equivalent), and ASSISTANT EXPERIMENTAL 
OFFICERS (with at least H.S.C. (science) or equivalent), for the design 
and application of poe control systems mainly for the measure- 
ment of temperature and humidity—Senior Recruitment Officer, 
Atomic Weapons Research Establishment, Aldermaston, Berks, 
quoting 627/WGH/34. š 

PRINOIPAL SCIENTIFIO OFFICER (with a first- or second-class honours 
degree or equivalent qualification in electrical or mechanical engineer- 
ing or physics), at the Ministry of Supply London Headquarters, to 
lead a section responsible for initiating and supervising research and 

, development in design of aircraft flight instruments—The Ministry 
| of Labour and National Service, Technical and Scientific Register 
(K), 26 King Street, London, 8.W.1, quoting 0.274/5A. 

OIFNTIFIC OFFIOHRS (with a first- or second-class honours degree 
in mathematics, physics or economics), for operational research in 
or near London, under the direction of the Scientific Adviser to the 
Air Ministry—The Ministry of Labour and National Service, Technical 
ye me Register (K), 26 King Street, London, 8.W.1, quoting 


ANALYTIOAL CHEMIST, Experimental Officer grade (preferably with 
a pass degree ın chemistry, or at least H.S.C. (elence or e 


REPORTS and other PUBLICATIONS 
(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Agricultural Research Council. Treining Grants, Studentships and 
on 


the Butterfly Pieris Brassicae L. By L. B.S n 
. 13s. 6d. (London: Royal Society, 1954 api 


egrees in the University of Cambridge during tne Academical 
Her ) 18562-1953. Pp. xviil+272. (Cambridge: e San 

Chelsea Pofytechnic. Fifty-Ninth Annual Report—Session 1958-54. 
Pp. 30. (London: Chelsea Polytec ; 19569 [93 

Occasional Papers on Eugenics. No. 9: Some Aspects of World 
Populat®n and Foo ources. By Lord Simon of Wythenshawe. 
Pp. 19. (London: Eugenics Society and Cassell and Co., Ltd., 
1955.) 2s. 6@@met. 93 

Ministry of Food. Food Standards Committee Report on Arsenic: 
Revised Recommendations for Li for Arsenio in Foods. Pp. 5. 
(London: H.M. Stationery Office, 1955.) 4d. nat. [93 

West: of Scotland Agriculttiral College. Bulletin No. 152: A 
Grazing Trial Come Og sue vee ee and Commercial Strains of 
Grasses. Py I. Y. Hunt and J. M. Thomson. Pp. 30. (Glasgow: 
West of Scotland Agrigultural College, 1955.) 1e. ‘ [93 
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to an advanced stage and preferably with experience in the ® 1954. Pp. viii+48. (Dunfermline : 


May 14, 1955 vo ıs 7 


Carnegie United Kingdom’ Trust. Forty-First Annual Report, 


Carnegie United Kingdom 


Trust, 1009) [93 
Iron and Steel Institute. Special Report No. 51: A Survey of the > 
Results of the Examination of the Brickwork of Blown-Out Blast- ~ 


pees Pp. iv-+85. (London: Iron and Steel Institute, sade T 
8. ; 
Proceedings of the Roya’ Irish Academy. Vol. 56, Section A, 
No. 6: A General Variational Principle for Dissipative Systems—2. 
By J. W. Herivel. Pp. 67-76. 1s. 6d. Vol. 57, Section, A, No. 1: 
High-Order Focusing by a Uniform Magnetic Field with Straight-Line 
Boundaries. By E. T. S. Walton. . 14, 28. Vol. 57, Section A, 
No. 2: The Spectrom of MnCl and MnBr in the,Near Ultraviolet. 
By W. Hayes and T. E. Nevin. . 15-30. 28. 6d. Vol. 57, Section 
B, No.1: The Distribution of Certain Intertidal Animals Around the 
Irish Coast. By A. J. Southward and D. J. Crisp. Pp. 30. 4s. .~ 
VoL 57, Section B, No. 2: The Constitution of Arabic Acid—Part 2. 

By Thomas Dillon, Donnachadha F. O’Ceallachaim and Proinsias 
O’Colla. Pp. 31-38. 1s. Vol. 57, Section B, No. 3: Antitubercular 
Substances—12: Long-Chain Aliphatic Derivatives of Nitrogenous „sss 
Compounds. By Dermot Twomey. Pp. 89-46. 1s. Vol. 57, ° 
Section B, No. 4: Antitubercular Substances—13: New Polymeric 
Agents Derived from Oxypolysaccharides.. By Vincent O. 
Joan E. McCormick and P. W. D. Mitchell. Pp. 47-54. 1s. (Dublin: 
Hodges, Figgis and Co., Ltd.,¥1954 and 1955.) [93 
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Other Countries ae 

Bulletin of the Astronomical Institute of the Netherlands. Vol. 12, 
No. 459 (February 12, 1955): The Pulsations of AT Velorum, SX 
Phoenicis andjRRjLyrae. By Th. Walraven. Pp. 223-266. VoL 12, -J 
No. 460 (February 14, 1955): Photographic Positions of Minor Planets j 


and of Comet 1953a, Observed in 1952 and 1953. By G. Pels. Tp- 
Aa (Leiden: Astronomical Institutes of the Netherlan a 


[ 
Canada. Ministère du Nord Canadien et des Ressources Nationales : 
Division des Paros Nationaux. Musée National du Canada. Des- . 
cription de la Culture de lIle Verte. Par Marcel Rious. (Bulletin 
No. 138. No. 35 de la Série Anthropologique.) Pp. ii+98. (Ottawa: 
Queen’s Printer, 1954.) 1 dollar. 93 
National Research Council of Canada. 1953-1954 Supplement to 
the List of Publications of the National Research Countil of Canada. 
Third edition. (N.R.C. 3000-A.) Pp. 40. (Ottawa: National 
Research Council of Canada, 1955.) [93 
anada. Department of Northern Affairs and National Resources. 
National Parks Branch. National Museum of Canada. The Vanta 
hropologi- 
ter, 
[93 
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Kutchin. ByDouglas Leechman. ulletin No. 130—Ant 
rye No, 389 Pp. lii +35 (6 plates). (Ottawa: Queen’s Prin 
: ollar. 
Chittaranjan Cancer Hospital, Calcutta. Years of Progress, 1950— 
1953. . 42. (Calcutta: Chittaranjan Cancer Hospital, 1954.) [93 Ea 
West can Institute for Oil Palm Research. Quarterly Progress 
Report No. 11: October 1st 1954 to December 81st 1954. Pp. 19. 
(Benin City : West African Institute for OIl Palm Research, 1955.) [93 
Stroémung durch Rohre; Umstrdmung von Korpern bei Zweidi- 
mensionaler Stromung ; Umstromung von Korpern bei Raéumlicher 
Strömung. Von L. Schiller. (Sonderabdruck aus ‘“‘Landolt-Bérn- 
stein” : Zahlenwerte und Funktionen aus Physik, Chemie, Astronomie, 
Geopuyalk und Technik.) Pp. 662-796. (Berlin: Springer-Verlag, 


195 
Su Government. Sudan Museum (Natural History). Publica- 

tion No. 4: Catalogue of Wild Mammals of the Sudan, occurring in 

the natural orders Artiodactyla and Perissodactyla. By P.: Z. 
Mackenzie. Pp.21+1 map. (Khartoum : Natural History Museum, ; 

1954.) 40 piastres. [93 
Kungl. Svenska YVetenskapsakademiens Handlingar. Fjärde 
Serier. Band 5, Nr. 4: Die Diatomeen von Schweden und Finnland. 
Von Astrid Cleve-Euler. (Tell 4: Biraphideae—2.) Pp. 232+50 
plates. 62 kronor. Band 5, Nr. 5: The Photoelectric Instrument at 
the Kvistaberg Observatory. By Ake Wallenquist. Pp. 20. 3.75 
kronor. (Stockholm : ondria; and Wiksells Boktryckerl AB. ; 
London: H. K. Lewis and Co., Ltd, 1955 [93 7 
Connecticut Agricultural aa ae tation. Bulletin 664: „~ 
Growing Tobacco in Connecticut. By P. J. Anderson. . 110. 
Bulletin No. 565: Boxwood Pests and Their Control. By Jomm O.. 4 
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Schread, Pp. 12. Bulletin No. 566. The Formation and Develop- 
ment of the Norway Spruce Gall Caused by Adelges abietis L. y 
George H. Plumb. . 77 (16 plates). Bulletin No. 56%: A Study of 
Spray Machines in Connecticut Orchards. By Philip Garman. Pp. 34, 
Bulletin No. 668: Control of the Andromeda Lace Bug and the Holly 
Leaf Miner. By John C. Schread. Pp. 13. Bulletin No. 569: i 
Chemical Investigations of the Tobacco Plant. 9: The Effect of | 
Ouring and of Fermentation on the Composition of the Leaves. By _. 
Hubert Bradford Vickery and Alfred N. Meiss. Pp. 125. Bulletin ~ 
No. 570: Methylenedioxyphenyl Synergists for Insecticides. By 
Neely Turner. Pp. 22. Bulletin No. 571: Report on Commercial 
Insecticides and ee Tene 1958. By H. J. Fisher. Pp. 21. Bulletin 
No. 572: Tests of a Light-Weight Mist Blower. By S. F. Potts, R. A. 
Spencer and R. B. Friend. Pp. 10. Bulletin No. 573: Report on - 
Inspection, Commercial Feedings Stuffs, 1952. By H. J. Fisher. 
Pp. 116. Bulletin No. 674: The 56th Report on Food Products, and 
the 44th Report on Drug Products, 1951. By H. J. Fisher. 
Bulletin No. 575: Control of Peach Insects. 
W. T. Brigham and A. DeCaprio. Pp. 64. Bulletin 
of Apples as Affected by Sprays. By Philip Garman, L. G. Ke 
and W. T. Mathis. Pp. 46. Bulletin No. 577: Static and Dynamic , 
Variation in the Response of an Insect to Substantial Doses of Two -~ 
Gases. By C. I. Bliss and R. L. Beard. Pp. 24. Circular No. 184: ` 
Control of the Japanese Beetle and the Asiatic Garden Beetle. B 
John ©. Schread. Pp. 10. (New Haven, Conn.: Connecticut ree 
cultural Experim8nt Station, 1953.) [153. 
Annual Report of the Board of Regents of the Smithsonian Institu- 
tion, showing the Operations, Expenditures, and Condition of the 
Institution forthe year ended June 80. (Publication 4149.) ə Pp. ix+ 
481-+-88 plates. (Washington, D.C.: Government Printing Office, 
1954.) 3.76 dollars. - = [153 
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HE report of the Advisory Committee, with Dr. 
A. Fleck as chairman, on “the organization of 
the National Coal Board*, is a document of great 
interest to the scientist and technologist. In replying 
to a question im the House of Commons on the day 


of publication of the report, the Minister of Fuel and i 


TPower, Mr.. Geoffroy Lloyd, said that there was a 

“certain broad connexion between the report and his 
statement of Fébruary 15 on the development of 
nuclear power, and that the report mdicated that. 
there was a “real need for a technical and managerial 
renaissance in the coal mdustry to fit it to take its 
part m the atomic age’. Besides the bearing of the 

“report on the technological efficiency of the coal 
vindustry in Britam and the ability of that industry 
to take full advantage of technological advance, the 
report is also of great interest m relation to the 
administration of nationalized industry in general, 
and to the question of centralization and decentral- 
ization m any large-scale énterprise. 

These are all matters that interest the scientist 
and may affect, him closely; but he is even more 
closely concerned with the observations of the report 
on recruitment and trainmg for the highest man- 
agerial positions in such large concerns. That in 
turn 1s a matter which touches closely on education 

_for management m general, the balance between the 
“faculties of science and arts in the universities, 
between. universities and the colleges of technology, 
and kindred matters which have been constantly 
discussed of late in*connexion with the expansion of 
higher technological education in Britain. Since the 
report was published, moreover, the British Institute 
of Management has published a report and recom- 
mendations dealing specifically with the recruitment 
and training of „men intended for management 
positionst, while some of the discussions at the 
International Conference on the Functions and 
Education of the Chemical Engineer organized by 
the European Productivity Agency in London during 
` March 21-23, m co-operation with the Institution of 
“Chemical Engineers (see Nature, May 14, p. 842), were 
concerned with the place of the chemical engineer 
in management and administration, and with what 
could bé done to enable him to make his full con- 
tribution to industrial productivity. 
~ The Fleck Committee consisted of no more than 
five members, and was appointed in December 1953, 
“beginning its work forthwith. Not the least merit of 
the report is the concise but clear statement of the 
position and size of the industry presented in the 
introduction ; this should facilitate a better public 
understanding of how much has been doneasince the 
Board was set up in 1946, and thus eliminate some 
-of the ill-informed criticism from which the Board 
‘has suffered in the past. So, too, the brief review of 


* National Coal Board. Report of the Advisory Committee 
Organisation Pp 111+105 (London National Coal Board, 1955.) 
8d. 


25. 
t British [stitute of Management. The Recruitment a@d Training 
of Men intended for Management Positions. Pp. 70. (hondar: 
British Institute of Management, 1955.) 5g. 
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- > LEADERSHIP. IN THE COAL’ INDUSTRY OF BRITAIN 


the needs and problems of large business under- 
takings, which precedes a note on the special problems 
of the nationalized 2oal'industry, helps to supply a 
perspective for objective judgments and to correct 
the partisan approach which too often has darkened 
counsel. i 

The general crıticsms made in this report do not 
necessarily apply tc every department or to every 
part of the National Coal Board, although the weak- 
nesses indicated are cufficiently widespread to warrant 
comment and to justify correction. The criticisms, 
moreover, do not detract from the considerable 
achievements for which the Board has been respons- 
ible in the face of difficulties to which the Fleck 
Committee can find no parallel in any other industry 
of which its members have knowledge. An organ- 
ization for managing a thousand pits, previously run 
by eight hundred companies, was planned and brought 
into operation in a matter of months. The nine 
hundred collieries owned and operated by the Board 
m 1954 produced 212 million tons of coal. The 
financial turnover exceeds £700 million, and, besides 
700,000 mine-workers, the Board employs 30,000 
colliery under-officials and a further staff of 40,000. 
Not only is the industry widely dispersed, but also, 
its secondary interests are varied, and some, notably 
the coking-plants, are vitally important. 

The Fleck Committee puts the whole question of 
the National Coal Eoard and its organization fairly 
in the context of Great Britain’s demand for fuel and 
power. The economic possibilities of nuclear energy 
are admittedly still uncertain, ‘but ultimately are 
likely to change the pattern of our consumption of fuel 
and power. Meanwhile, however, for many years coal 
must continue to be the main source of supply, and 
a comparatively small amount of coal makes the 
difference between full-scale economic activity on 
one hand and a fuel crisis on the other. Much of the 
energy of the National Coal Board is concerned with 
this margin of output and with securing, that some 
element of flexibility is brought into the fuel sttuation 
of the country. 

This is largely a matter of management, and while | 
the Fleck Committee considers that the present large- 
scale review of the Board’s organization is well 
timed, ıt 18 no less emphatic that it should be the 
last of its kind for scme time. It recommends indeed ` 
an immediate reorganization of the National Coal 
Board, which it believes should consist of a chairman 
and a deputy chairman, six other full-time members 
and four part-time members, the appointments tg,be 
so arranged as to ersure continuity and, argong the 
full-time members, a sound age distributign. It 
recommends that in re¢onstitutmg the Board the 
Minister should give special attention t8 the neceSsity 
of ensuring that the members are able ebo- work 
together as a team and that in future, before 
appointing part-time “members, he should seek the 
advice of a body of leaders in particular fields ; while 
before appomting a chairman or a deputy chairman, 
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he should be advised by the part-time members. 
These recommendations were accepted forthwith by 
the Government; the further recommendation that 
the salaries of the chairman and the other full-time 
members should be substantially increased hes yet 
to be implemented, though the Board has under- 
taken to carry out as soon as possible a review of 
salaries at divisional headquarters “to make sure that 
they attract the best men to responsible positions 
there”. The recommendation, however, is vital and 
is clearly one which, as the Fleck Committee does 
not fail to observe, engages the responsibility of the 
Minister and cannot be implemented without the 
exercise of his powers. Because there is nothing in 
the legislation under which the National Coal Board 
operates that prevents the industry being managed 
in accordance with the best commercial practice, or 
hinders the pursuit of much the same financial policy 
as a large commercial undertaking, it is imperative 
that the Board should be able to offer conditions of 
service competitively attractive to the appropriate 
talent at all levels. 

On all this the Fleck Committee is emphatic. It 
recognizes that the industry managed by the Board 
is a very large amalgamation of units varying greatly 
ın size and in the efficiency with which they were 
bemg managed immediately before the amalgama- 
tion. Much the same problems, however, confront 
all boards placed in charge of large amalgamations. 
To secure uniformly good management for the 
various units, to see that facilities for research and 
development are pooled, that there is a policy for 
standardization, that the best accounting and costing 
techniques are everywhere adopted, to establish for 
management new standards of performance and, 
perhaps most important of all, to establish con- 


fidence, loyalty and discipline among the manage- . 


ment team-—these are not tasks unique to the 
National Coal Board. They are the permanent tasks, 
demanding constant attention from the management, 
of any large industrial undertaking. A sound organ- 
ization is essential ; but it is the ability and integrity 
of the people working in the organization that count 
most. y 

The prime factor in success is the constant exercise 
of leadership at the highest level; and while ‘the 
Fleck Committee emphasizes the importance of 
team-work, it leaves no doubt that decision and 
effective action at the top are also imperative to 
ensure that policy is implemented. It will be noted 
that the Committee insists that team-work must 
commence at the Board-level, and some of its most 
outspoken criticism is on this point. Equally 1t is 
emphatic that, in the main, the industry should 
thagw up its own leaders, and the Board should 
pursue positive measures to that end. It is satisfied 
that the direction of the industry must be largely in 
the bands of men with experience in the industry, 
and®that normally the dustry should breed its own 
full-time*board® members ; nor does the Committee 
see any reason why, given an appropriate staff policy, 
the, ndustry should pot throw up such men, gapable 
of taking continuously a wide view on all the issues 
which the Board has to decide. 
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The Fleck Committee sees at this point, however, 
and not in the fact of nationalization as such, @ prime 
cause of some of the difficulties of the British coal : 
industry. From the end of the First World War to 
the end of the Second, the industry was starved of 
capital and of techmcal men. On nationalization it 
was, for the most part, backward m general and in 
technical management. The condition of many 
collieries was poor, and a wide technical renaissance, 
a large programme of physical reconstruction and 
greatly improved methods of management are- 
required to enable the industry to meet the country’s 
need for coal. Such a technical renaissance or re-- 


organization will not by itself suffice. Organization 


itself cannot ensure the use of conciliation, machinery 

in wage disputes, more regular attendance at work, 

or better disciplne in the pits; and while the Fleck 

Committee recognizes that the Board itself should” 
strengthen at all levels the calibre of the staff dealing’ 
with labour problems and adopt clear and resolute 

policies, it also points out that better leadership is 

required within the trade unions involved. 

The recommendations which more specifically 
affect the scientist and technologist in the industry, 
as such, are to be found in the followmg section of 
the report, which discusses the headquarters organ- 
ization of the Board ; but they are more appropriately 
considered in the light of these general observations. 
In considering the composition of the Board itself, 
the Committee suggests that the Board’s functions 
could be divided mto six main fields: production ; _ 
marketing and purchasmg; industrial relations > 
staff; finance; and scientific. It proposes that 
responsibility for medical service should be given to 
the member of the Board responsible for scientific 
activities, and that each of these six fields should be 
the responsibility of a full-time member. It was 
satisfied that the present committee system works 
fairly well, though it suggests that the number and 
size of committees should be kept as small as possible, 
and it recommends that the system of organizing 
specialist staff in departments at each level of 
management should be maintained. For the industry 
to succeed, there must be leadership at all levels, and 
in particular leadership from the top. This means * 
that the brains and ability concentrated at head- 
quarters must be of the highest calibre, drawn from 
the most progressive elements in the mdustry. Only 
in this way can new ideas and a new outlook be 
inculcated throughout the organization. 

The Fleck Committee is satisfied that, in the past, 
departments at headquarters have not always so 
consistently received the support which is their due’ 
and without which their task cannot be properly 
carried out; for this reason the Committee sets 
down in some detail its views on the way in yhich 
the functional channels should work. These are not 
indeed new or revolutionary and, as the Committee 
notes, have operated smoothly and efficiently in tho, 
better-run divisions and areas of the industry since 
the Natiomal Coal Board’s organization was first 
established. It recommends specifically that the 
function&l heads at each level of the organization 
should be of ‘better calibre and higher status than 
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their functional counterparts at the next level below, 
and that this seniority should be openly acknow- 
ledged and reflected in remuneration. It does not 

‘recommend the establishment of a technical advisory 

service, but considers there is good reason for main- 
taining at headquarters, at divisfon and at area-levels, 
specialists in various fields, and that the title ‘Director- 
General’ given to heads of existing departments 
should also be given to the executive heads of the 
new departments which should be established. 


+ The great need of the industry, however, is better 
” management at all levels, or, ın other words, more 


people of ability, new and better techniques for them 
to use and firmer discipline; and in reaching this 
conclusion the Fleck Committee is clearly of the 
opinion that the industry for many years failed to 
‘get the share it should have had of the nation’s 


> brain-power and executive ability. While it has 


. recruited from the mining departments of the 
universities at a level below the industry's needs, on 
nationalization it lost many of its administrators at 
a time when managerial and administrative talent 
were needed more than ever. The Fleck Committee 
believes that the decisions which the Board took at 
the outset about the main structure of the new 
organization were correct; but the consequent 
administrative and technical posts have not yet been 
filed-by suitable people. Promotion has often been 
too rapid, and responsible posts are held by those 
with little knowledge of modern methods of manage- 
ment. 

To help meet this situation, the creation of both 
a staff department and an industrial, relations depart- 
ment 1g recommended ; in these fields it is considered 
that the Board should seek the co-operation of the 
trade unions, as it does in such fields as safety, 
health and welfare, but it should not rely as heavily 
as in the past on the ranks of the trade union officials 
as a source of recruitment for responsible positions 
on this side of the Board’s work. The Board should 
itself aim at training people for such positions, 
drawing largely on the whole body of its own 
employees. In particular, the Board should be at 
pains to fill the key posts concerned with personnel 


~ adequately, and to strengthen the staff wherever 
> necessary. 


wee 


The Fleck report suggests no changes m depart- 
mental resPonsibilities in the field of research and 
development; but it thinks that the present arrange- 
ments, under which responsibility for research hes 
with the Scientific Department and for development 
with the Production Department, should be broadened 


- and strengthened by setting up a single Research and 


wn 


Development Committee in place of the existing two 
interdepartmental commuttees. The setting up of the 
Central Engineering- Establishment should supply the 
ne@®ssary resources for development; but while the 
National Coal Board admits that the mdustry needs 
more development, of the recommendation to estab- 
lish a Research and Development Committee it 1s 
only observed that “the way mm which development 
can be continuously given the right stimulus is under 
consideration”. The recommendation that divisional 
carboni/ation directors should be appointed is like- 
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wise still being considered by the new Board, on 
which Sir Charles Ellis, scientific member since it was 
formed in 1946, hes been replaced by Dr. William ”* 
Reid and Mr. A. E A. Wynn. 

A review of the organization of each divisional 
headquarters with the view of establishing a common 
pattern of organization and a re-assessment of the 
staff employed is also recommended, and likewise 
the laying down of a pattern of area organization, 
which should be adopted by each area with only such 
variations as may ke required by local circumstances. 
No changes are thought necessary in the size and 
number of areas. Fundamentally, however, what is 
required is more Cetermination on the part of the 
Board itself to see that its policies are carried out, 
and the severest cr-ticism in the report is to be found 
at precisely this pcint. : 

This is not so much a criticism of decentralization 
as of its execution, and of a mistaken conception of 
what decentralizat-on means. Moreover, that mis- 
taken attitude is net confined to the Board itself: ıt 
is to be found at all levels, and while the Fleck 
Committee points out that the Board must insist on 
its policies being properly carried out by the sub- 
ordinate formations and ensure that proper discipline 
exists, the major obstacles arising from bad dis- 
cipline and the failure to implement properly 
negotiated agreements are unlikely to be overcome 
without consultaticn and co-operation with the trade 
unions. It is a problem of size that is inherent in all 
large organizations. both in trade unions themselves 
and industrial uncertakings in general. Causes of 
friction and misunderstandmg can be mimuimuized or 
removed by the claar statement of the principles of 
decentralization to be followed, the definition of the 
powers to be delegated and by greater boldness in 
making changes in personnel where necessary on 
account of age, inefficiency or indiscipline. The full 
effects of reorganization and full efficiency of the 
industry can only be achieved with the goodwill, 
understanding and full co-operation of all in it-— 
Board, managemens and mine-workers—and with the 
guidance and leadership of the trade unions. 

In his Cadman Memorial Lecture to the Royal 
Society of Arts last January, on research in the coal 
industry, Dr. W. Idris Jones described the direct 
representation of science at Board-level, by the initial 
appointment of Sir Charles Ellis as scientific member, 
as the most impcrtant single change effected by 
nationalization frora the scientific pomt of view. The 
Fleck Committee clearly shares the view that tho 
industry needs many scientists. From among these 
scientists as well as from others of the Board’s 
employees will be drawn the future administrators 
and managers, including members of the Board itself. e 

Perhaps the most significant feature of the Tiec]: 
report, howeVer, is 2ot this demonstration of the need 
of the coal industry, o» even of industry generally, 
for highly competent administratorseand manggers. 
The need of the National Coal Board for scientific 
and technical man-power is a factor of which full 
account must be taken ingonsidering the supply and 
distribution of the nation’s trained man-power. ‘That 
demand cannot, ard should not, be separated from 

g e 
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the demand for managerial and administrative talent 
in general, which to some extent must be met fron? 


` technical and scientific sources. What stands out 


above all from this review of the organization of the 
National Coal Board is the demand made on manage- 
ment, not simply for technical knowledge and sound 
judgment, but still more for human understanding 
and for the moral qualities which leadership implies. 


‘Defects of leadership more than anything else appear 


fo be-at the root of the Board’s difficulties in the 
past, and they are defects to be found not only at 
the Board-level but equally at area-level, in the 


v Collieries and in the trade unions. 
This is not a position peculiar to the National Coal 


Board. It is equally true of transport and of industry 
generally, whether nationalized or privately owned. 
This need for leadership at all levels is a factor of 
which due- account should be taken in recruitment 


and in the educational policy of Britain. A policy - 


which provides means by ‘which the able recruit 
entering at the lowest operative level can climb to 
board level if he possesses the requisite talent will 
fail of 1ts full effect if, under the educational system, 
all such talent passes first to the university and 
enters the industry much higher up tHe.scale. It 
may ‘even be that the trade unions themselves are 
already missing talent for leadership which formerly 
would have come to, them from the schools but now 


goes direct to the university. The indirect con-` 


sequences of such a changing recruitment pattern can 
be extremely serious if no measures are taken to deal 
with the situation. On one hand, it emphasizes‘ the 

importance .of a wide ' general education which 
develops not simply technical competence but also 
human insight and sympathy and judgment. On the 
other, 16 points to the need for fostering public 
understanding of what science is and does, the 
conditions of technical advance and the functioning 
of industry, so that co-operation, goodwill and good 
industrial relations are more easily achieved. These, 
are factors which bear closely on the recruitment 
and training of men intended for management 
positions. Little attention is given to such factors, 
however, in the report issued by the British Institute 
of Management.- Nevertheless, the - procedure 
developed for seleéting and training recruits intended 
for such positions can contribute much to promotmg 
within any firm the spirit of goodwill and under- 
standing, and the climate of opinion upon which 
co-operation and good industrial relations are 
invariably based. 

That needs to be remembered in any discussion on 
education for management, -if not indeed in dis- 
cussing technological or university education m 
- goneral. A policy of recruitment for eventual 


” management posts may be clearly defined, and- 


effective Steps taken to make all levels of staff aware 
of if antl co-operative. Twaining courses may be 
provided for thpse selected, whether standardized for 
the external recruit until he specializes, or for internal 
nominees Repending on their experience, and detailed 
for each individual] in actigities and dates for as long 
a period as practicable. Candidates may also be 
provided with a fair general statement of future 
n $ 


prospects in the company and given early m their 
training a comprehersive picture of the organization. 


_ and its policy, and due care taken in introducing them „» 


to each new department, advising them regularly an 
suitably and terminating the training period with a~ 
specific appointment: Such admirable recommenda- 
tions of the British Institute of Management’s Study 
Group will, "however, fail of their full effect unless the 
education received by those selected fdr training has 
been such as to awaken responsiveness to human 
needs, to the structure and traditions of the society Y 
in which they move, and to encourage both vision i 
and. a sense of purpose in-our civilization. A 
As Prof. W. R. Niblett remarks in his fecent book, 
“Education and the Modern Mind” (Faber and Faber, 
Ltd., London), “if leadership is to be released . 
bade: must add vision to mtelligence and will; but 
not merely that: they must be representative of 
their society, belonging to it profoundly. Far’unless’/ 
they do thus belong, they will never feel intimately 
as. disturbingly personal issues the conflicts really 
important in its life, and so will never be able to 
fight its battles within, themselves”. Prof. Niblett. 
was concerned more specifically with the problem of 
making a school or university more deeply repre- 
sentative of the nation; but his words equally 
illumine the root problem of leadership, in the’ coal 
industry or in any other industry, and the factor 
with which, above all, training for management must 
be concerned. Unless leadership in this sense is 
released, and at all levels, no system of organization — 
is likely to succeed. With it the size of an industry. ~ 
need prove no more obstacle to enterprise and 
efficiency than m the family concerns out of which 
large concerns, have in the past so often one 


ETIOLOGY OF ANTI- SEMITISM 


Working-Class Anti-Semite 

A Psychological Study in a Londén Borough. By 
Dr. James H. Robb. -Pp. xiv+239. (London: 
Tavistock Publications, Ltd., 1954.) 15s. net. 


NTI-SEMITISM is an ugly social phenomenon : 
it is also a very puzzling one. Those who have ~ 
studied it most are still divided on the “question a£ 
whether it is to be regarded as a special case of race 
prejudice or as something unique, wun g distinctive 
etiology. 

“Working-Class Anti-Semite”’ is an important 
work because it contributes to an answer to this 
question. It is, moreover, the: first large and well- _ 
conducted field-study of the problem to be carried 
out in Great Britain. Dr. J. H. Robb here reports -. 
the results of an investigation in the London Borough 
of Bethnal Green during 1947-49. After gaining 
useful background experience by serving as a part- 
time barman in a “‘local’’, he conducted an extensive 
series of interviews with a hundred or so randomly - 
selected representatives of the working-class popula- 
tion. The purpose of these interviews. had, of course, ~, 
to be suitably disguised. Dr. Robb displayed quite ~ 
remarkable ingenuity and skill in obtaming the 
information “be desired through these informal door- ' 
step conversations, and ın reducmg the raw data to 
terms which enabled statistical methods bf some 
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precision to be used. He was able to assess his onclusions suppor; the view that anti-Semitism is 


, Subjects for anti-Semitism and for.a number of 
‘personality variables. He even persuaded a consider- 
able number of ‘them to submut, themselves to a 
“Rorschach test. His conclusiongare based mainly ôn 
the date obtained from the two sub-groups repre- 
senting respectively the extremes of prejudice and 
the extremes of tolerance. The members of these 
groups had mbstly been subjected to longer inter- 
views and to the Rorschach test. i 
= Even hig negative conclusions are important. “No 
“statistically significant relation could be found 
between anti-Semitism and either political allegiance 
or with experience of employment with Jewish 
employers or workmates. Nor was there any associa- 
tion of anti-Semitism with either residence in `a 
Jewish neighbourhood, or with social class or “socio- 
economic status’. These conclusions should at least 
“help to deflect further research from the less to the 
~ more, promising avenues of exploration. 

Among positive findings, the first to be stated is 
that the level of prejudice m Bethnal Green is higher 
than is found elsewhere in comparable studies. This 
conclusion, though not unplausible, is not too well 
supported by the evidence adduced, and the,state- 
ment out of its context could be exceedingly mis- 
leading. Detailed study of the facts reported leaves 
the impression, that anti-Semitic prejudice in Bethnal 
Green, is less pronounced than might well have been 
expected. The contrary impression would seem to 
depend on three shaky assumptions : that Dr. Robb’s 
five-point scale can be equated to the seales used in 
other investigations; that the comparison can be 

-made chiefly on the basis of comparing the percentage 
“Of tolerants; and that all the scales in question 
measure ‘s single continuous variable. , 

The actual distribution of anti-Semitic opinion is 
seen in Table 7 of the work, which shows only 8-7 per 
cent to be extremely intolerant and 17-5 per cent’at 
the extreme of tolerance ; the three intervening steps 
are respectively 17-5 per cent in grade 2, 13-6 per 
cent in grade 3 and 42:7 per cent in grade 4. These 
figures suggest a bimodal distribution in which about 


one-third of the population distributes itself around” 


the prejudiced mode arid two-thirds around the mode 
of tolerance. Moreover, all figures have to be inter- 
preted in the light of the authors statement that 
his rating scale tended to exaggerate the degree of 
‘intolerance shown. 3 

\ The author’s first conclusion, however, is much less 
important than the second, which is much better 
supported by the evidence—namely, that anti- 
Semitic prejudice is strongly associated with certain 
more general deviations from normality in the 
selected personality variables. The more extremely 
prejudiced differ from the more tolerant in ways that 
suggest that the former display a sense of msecurity, 
~anxiety, an ambivalent attitude to authority and 
in traits which range from symptoms of neurosis to 
those of psychosis. Dr. Robb traces the syndrome 
in part to constitutional factors and in part to 
factess which condition development -from infancy to 
maturity within the culture pattern of the Bethnal 
Green community. 

His book retains some of the stigmata of the Ph.D. 
‘thesis—a, rather too complete survey of previous 
research, too frequent apologies for not attempting 
the impossible, and rather over-detailed discussion of 
methodological niceties—but these are triviq| defects 
in a work %f such exceptional interest and importance. 


The importance is not entirely theoretical. The chief . 


+ 


not an isolated phenomenon but is symptomatic of & 
more general condition of maladjustment. This 
makes it no easier to deal with ; but there is con- 
solation to be derived from the reflexion that what- 
ever prevents or 2ures the development of anti- 
Semitic prejudice will also prevent or cure the - 


development of many other disorders of personality. 
i C. A. MAOE 
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LANDSCAPE OF BRITAIN 


Man and the Land 


By Prof. L. Dudléy Stamp. (The New Naturalist 


Series: a Survey cf British Natural History.) Pp. ` 


xvi+272+56 plates. (London: William Collins; 
Sons and Co., Ltd.. 1955.) 258. net. 


ROF. L. DUDLEY STAMP’S second contribution 
to the “New Naturalist Series” forms a fascm- 
ating sequel to his -first, which was concerned with 
‘the geological evolution of the topography of the 
‘British Isles and with showing the influence of 
structure upon scenery ; the present book deals with 
the influence of ths hand of man in shaping the 
landscapé as we see it to-day. : 
For two thousand years our scenery has undergone 
a gradual process cf evolution while the land. has 
been cleared of its natural vegetation to make way 
for man’s crops ard domestic animals, a process 
which. has never stepped, and will continue. “Very 
little mdeed of.the scenery, even in the wildest and 
least touched parts of our islands, can be truthfully 
described as natural.” Is man, then, always to be 
. regarded as unnatural ? Surely he is ag much a part 
of the fauna as the other animals, an spite of his 
arrogance in settinz himself above it: a newly 
established nesting colony of herring gulls, for 
example, can, by atering the local ecological con- 


- 


ditions, change -the scenery proportionately as-mmuch © 


as a colony of men setting up a new suburb or alr- 
field. There are, Lowever, æsthetic standards for 
` man, and, if he takes the trouble to think, he does 
know something of what he is doing. Evolution m 
scenery; as in all else, will go on whether man likes 
it or not: “our lanë is clothed with a living mantle 
and tenanted by living creatures. ‘All living things 
are born, mature, decay, and die, to be replaced in 
due course by others which are different. However 
much therefore we may enjoy a particular phase of 
scenic evolution it is not a conversation piece to be 
framed and hung upon the walls of a museum or art 
gallery. It is alive, and our task is so to direct its 
growth that ws creste beauty, not destroy It... - 
So my story 1s the dimination of wild nature at the 
hand of man over zhe ages, and the gradual sub- 
stitution of a lancscape largely of his making, 
clothed with trees and plants of his choice, and 
tenanted by animale which he has- either tended or 
tolerated”. s 


Prof. Dudley Stamp surveys the whole history of. 


the evolution of British topography since tha end of 
the last glaciation some fourteen thousand years ago, 
and particularly sinse the arrival of Reolithic man 
some seven thousand years ago. He dealggwith the 
influence of the early invaders, both before the 
Romans and after, aid with the évolution of agri- 
culture’and husbandry ; his chapters on the improve- 
ments in cropping ant in the breeds of domestic stock 
are particularly interesting, as are sthose on the 
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introduced trees, plants and animals. His last tw 
- chapters on the gradual realization by man that the 
slow process of evolution under his influence was 
rapidly gaining speed under the pressure of expanding 
population, and that it might be gomg-in & direction 
that would produce results not to his liking, are 
~ extremely important. They give a lucid summary of 
the legislative and other measures that have been 
taken in order consciously to influence this evolution, 
and point out how essential it is that we should know 
what we are doing and why. “The comprehensive 
land-use planning upon which we, as a nation, have 
embarked. is doomed to fail unless we understand the 
present position and the factors which have led up 
to it. This is a splendid book, and the illustrations 
alone make one glad and proud to be a native of 
this green and pleasant land. ~ 
L. HARRISON aS 


-THE PATHOLOGY OF 
CO-OPERATION IN INDUSTRY - 


Mental Health and Human Relations in Industry 
Edited by T. M. Ling. Pp. xix+266+1 plate. 
(London: H. K. Lewis and Co., Ltd., 1954.) 21s. net. 


HIS is mdeed a worth-while book. Written at 
‘university level’, it is in the best traditions of 
Elton Mayo’s pioneer studies of the human and 
social problems of an industrial civilization, and, m 
British literature, 1s a worthy successor to the Ehott 
Jaques study of ‘the Glacier Metal Company 
(reviewed in Nature, 169, 85 (1952), under the title 
“The Anatomy of Uo-operation”). The content of 
the book ıs in the main, to quote from Lord Horder’s 
admirable foreword, “the record of Roffey Park, 
that significant experiment in social medicine”. 
There is no pretence.at erudite analysis, no descent 
~ “tthe pseudo-myStetiés “of-technical termmology. 
The editor and associate authors have accomplished 
the no mean achievement of presentmg a srmple 


and straightforward text-book study öf the human™ 


animal’s reactions to the social atmosphere in which 
he works, and in particular to the more unsatisfactory 
and negative factors in that atmosphere. “The very 
fact that people'work togéther for a common purpose 
provides a complex situation that may be of benefit 
or of harm to its participants: human relations 
are promoted when such complex situations prove 
beneficial, and mental illness is probable where the 
‘chmate’ is persistently disharmonious’. Lest the 
aim to contribute to the study of such subjects, 


within the universities, should appear to the layman, 


to be academic, there is a useful and inter-related 
emphasis ın both the first and the last chapters 
on the significance of such subjects to the man of 
practical affairs. ““The University-trained engineers, 
e economists or physicists often achieve positions where 
them technical. skills and experience are subordinated 
to the u&e of social skills . . . [but] many of them 
have only a vague appreciagion of the psycho-social 
problems which confront them” (Chapter 1). “Every 
manger and {dmumistrator, though often unaware of 
“ the factsucceads in the end through people... 
even the production of atomic energy must be 
planned by men and. mæle tHrough men’s efforts” 
(Chapter 14). 
Moving off from dis foundation of a recapitulation 
of Mayo’s observations on the social fragmentation 
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and other ill-effects of rapid change inherent in the 
process of mdustrial advancement, the authors | 
proceed to describe, explain and analyse the béhaviour” 
of the individual who 1s “perplexed by anxieties, _ 
apathy and withdrawal —the manifestations appear- 
ing in inefficient working, absence, ill-health, careless 
work, strikes, and (when translated to the non- 
occupational environment) In communal difficulties 
and domestic disorders. ‘“‘Neurosis,’” it is recalled 
from one research study, “is probably the largest 
cause of loss of working time in industry.” Nor is - 
this a, deliberate creation of man’s volitional cussed- = 
ness—-rather 1s 16 an essential byeproduct of his _ 
emotional and gregarious nature. Herein lies the true 
significance of this study as a contribution to training 
for management: “not that managers are expected 
to become technically expert in the intricacies of 
social psychology, but they should be aware of the 
social problem inherent in their command of men and ~ 
alive to its. significance for their own executive 7 
behaviour and skill. 

Chapter 4 is probably a pioneer in iia annals of 
management literature—a review of. “aggression in 
“Aggression in one form or other often 
does, but need not, play a large part for ill in indus- 
trial relations; many of these ill effects could be 
avoided if as much study and disciplitiie were used in 
the control of aggression as is commonly spent on 
favourite sports or hobbies.” Basic to such control 
is the understanding of our own and other people’s 
emotions. The following chapters consider con- 
structively the patterns of behaviour that have to be 
interpreted in this process of understanding, and 
show how the ordinary manager can be assisted by - 
the specialist services of personnel advisor or psy- ~ 
In these directions the factual material 
that has ‘been garnered from the harvest of Roffey 
Park’s care, study and-cure of several thousand 
‘patients’ from industry makes its most valuable con- 
tribution. In Chapter 10 the threads begin to be 


` drawn, together in the plea for more attention to 


research m management practice: without research, 
whether on an operational basis or on the lines that 


‘Roffey Park’s clinical facilities hawe provided, there 


can be no reliable knowledge of social disorders and 
their etiology, and thus no systematic approach to 
remedies. Nor can there be material for teaching. 

To the practising manager this book will probably 
offer more than to the neophyte, because he will- 
recognize in its every example a parallel to his own 
experience and a poimter to some of his own (un- 
intended) failures; and in the simple schedule on 
p. 187 he will have basic articles of faith for his own 
and his subordinates’ guidance, beginning with the 
dogma that “man is a social animal’’—philosophically 
rational, but operationally emotional. It is here,_ 
perhaps, that the authors.might have found a lesson 
from their own research : several of them are bothered = 
whether management is “e science or an art’. Had 
they recognized ıb more readily as “a process”, they 
could have borne home more keenly the moral of 
thé manager’s own share in social emotional patterns 
that circumscribe his everyday work: ‘“‘too often 
[the manager] fails”, says one of the authors, 
“because he does not feel personally the issues, 
involved: over-confidence produces blindness, and ~ 
lack of confidence the loose rein’’. Ignorance, he 
might have added, produces the blundering command 
that sengs many more than six hundred industrial 
casualties into metaphorical valleys .of death. 

o E. F. L. BRECH 
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Intensity of Radiation from Nuclear Explosions 


HERE has recently been a considerable amount 

of discussion in Parliament and elsewhere on. the 
biological effects of nuclear explosions. The greatest 
interest appears to be taken in the world-wide con- 
tamination which comes from test explosions. The 
most important source of contamination is the 
hydrogen bomb, since it produces 100-1,000 times 
more radioactive products than an atom bomb. 


~The contamination is, however, of the same kind. 


- The same radioactive fission products are produced 


and their activity decays in the same way. Thus the 
y-ray intensity decreases by a factor of 50 between 


one hour after the explosion and one day. By the ` 


end of ten days it has decreased by a further factor 
of 20, and by a hundred days by a further factor of 
10. 

The explosion of a hydrogen bomb on the ground 
mixes millions of tons of soil with the radioactive 
products. Particles of all sizes from 1/50 in. diameter 
down. to less than a thousandth of an inch are pro- 
duced. These particles are transported by the wind. 
The larger particles fall out quickly. At Bikini they 
contaminated heavily a cigar-shaped area of the 


- order of 7,000 square miles—220 miles long and 
~about 40 miles wide. A large proportion of the radio- 


activity may come down in this local fall-out of the 
larger particles. The remainder of the radioactivity 
is carried into the stratosphere—above 50,000 ft.— 
and is carried on very fine particles. These are 
carried round and round the world, gradually 
spreading out and falling out slowly over a period 
of years. 

Air-burst hydrogen bombs differ from ground- 
burst bombs in that practically all the radioactivity 
will go into the stratosphere and from there be 
deposited fairly uniformly. 

In Great Britain we have monitored the con- 
tamination of the atmosphere by flights with aero- 


` planes carrying filters and by measurement of the 


\ radioactivity precipitated in rain water. 


From the 
aeroplane measurements we know that the intensity 
of radioactévity in the stratosphere arising from the 
explosion is very much greater than the activity at 
ground-level. From the rain-water measurements we 
can determine the amount of radioactive contamina- 
_-tion which is deposited on the ground. We can then 
“calculate an upper limit to the y-radiation which is 


- emitted by assuming that the radioactive products 


-the average natural level. 


have not diffused far into the ground and that the 
radiations from them are not appreciably absorbed. 

We find that the average concentration of radio- 
actavity in the air at ground-level during the past 
three years due to,bdmb explosions of all types is 
about 1 per cent of the average natural radioactive 
_-dust content. The highest peak of activity was half 
The natural level itself 
fluctuates, and in some periods reaches fifteen times 
the average level. This is probably ‘due to changes 
with..meteorological conditions in the congentration 

9 

* Address to the ro and Scientific Committee, delivered 

on April 2 
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TARO OGICA HAZARDS FROM NUCLEAR EXPLOSIONS AND 
_ NUCLEAR POWER" 


By Sir JOHN ‘COCKCROFT,-K.C.B, C.B.E., 


=,R.S. 


of the natural radioactive gas, radon, which comes 
out of the grounc. Prof. W. V. Mayneord has 
observed even higher fluctuations m London in 
special meteorological conditions, and these may be 
connected with the combustion of fuel. 

Coming now to the radiation or radioactivity 
effects of bomb explosions on human beings, the 
accumulated dose which will ultimately have been 
received in ‘Britain >y completely unprotected people 
from the fall-out which has so far occurred is about 
0-01 r. An additional dose will be received from the 
fall-out of the debris which is still airborne. This is 
expected to increasa the total dose to 0:03 r. In the 
United States, where local fall-out from Nevada. is 
important, the average dose received from bombs so 
far exploded will tctal 0-1 r. The actual dose varies 
by a factor of 2 indifferent areas. 

It is important tc note, however, that the radiation 
is strongly absorbed by brick houses, and in the 
lower part of a house the radiation-level is decreased 
about twenty times. Since the average person spends 
a good deal of time indoors, the dose received. will be 
reduced by a factor of at least 10. The radiation will 
also be reduced by the washing of the radioactivity _ 
down drains and into crevices in the ground; the 
average, dose in Britain is thus likely to be less than 
0-003 r. over a generation. How small this is can be 
judged from the fact that natural sources of radiation, 
in the ground, cosmic rays and the natural radio- 
activity of the human body give us each a dose of 
3 r. over a generasion of thirty years, and that in 
some parts of the world—such as Tibet—-where_the” 
cosmic ray bombardment is more intense, the dose 
goes up to 5 r. without any very obvious effects. So 
our additional dose from bombs so far exploded is 
something like a thousand times less than our natural 
dose. 


Genetic Effects .of Radiation . 


I will now turn to the much debated genetic 
effects, speaking w-th diffidence as a physicist. The 
effect of radiation is to increase the natural mutation- 
tate of the genes responsible for transmission of 
hereditary characteristics. The mutations produced 
by radiation are identical with the naturally occurring 
mutations, which have widely varying effects, ranging 
from pre-natal death and serious malformation to 
minor disabilities, such as loss of fitness, personality 
defects and minor mental changes. For example, óne 
troublesome natural gene produces about two 
thousand abnormalities of a particular type in our 
population. Thess mutant genes are transneitted ° 
from generation tc generation as a geneisc load of 
ill-health until they arg eliminated by deagh before 
reproduction or failure to reproduce. -~ 

Dr. H. J. Muller, one of the leadixff® genetictsts of 
the world, considsrs that to dowble tye natural 
mutation-rate generation after generation would 
produce disastrous fesulte in a civilized population. 
In hig opinion, it is advisable as a protective measure 
to limit the dose zeceived before reproduction to a 
quarter of the doubling dose—so that the mutation- 
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rate.would not be increased by more than 25 peş 


cent. It 1 probably fair to say that the opmion of 
would differ widely on the maxmum 
igsible level. 

The best evidence on the radiation dose reqwred 
to double the natural mutation-rate in mammals 
comes from experments with large doses of radiation 
on mice m the Oak Ridge Laboratory of the U.S. 
Atomic Energy Commission. These suggest a doubling 
dose of about 50 r. for mice. The extrapolation from 
mice to men is obviously an uncertain one. There is 
also a variation from gene to gene. If we accept Dr. 
Muller's criterion and apply the mice results to men, 
it would restrict us to a dose of 12-5 r. per generation. 

I have said that from the bombs exploded so far 
the radiation dose received by most of us, shielded 
by houses and offices, will be less than 0-003 r. per 
generation. We are therefore several thousand times 
below Dr. Muller’s maximum level and our additional 
dose from bombs so far exploded is perhaps a thousand 
times less than the dose we received from natural 
sources. 

Other harmful effects of test explosions have been 
suggested in a recent communication by M. Charles 
Noel-Martin to the Paris Academy of Sciences. He 
suggested that a 20-megaton” bomb could form 
500,000 tons of nitrous oxide gas, leading to produc- 
tion of nitric acid and a harmful increase in the 
acidity of rain water. He also stated that a ground 
explosion of this magnitude would send up 1,000 
million tons of matter and that this would appreciably 
diminish the transmission of solar radiation; and 
that radioactive carbon-14 might be formed 
to merease the natural radiocarbon content of the 
atmosphere by 10-30 per cent. 

Se ee ee 
Harwell. American figures for the production of 
nitric acid by explosions suggest that M. Martin's 
figure is about ten times too high. The amount 
produced by thunderstorms every day 1s likely to 
be about equal to that for one hydrogen bomb 
explosion, so this effect cannot be important. 

We have experience from the Krakatoa volcano 
explosion (1883) of a diminution of 10 per cent in 
the intensity of sunlight at the earth’s surface due to 
the dust thrown into the atmosphere. This has been 

variously estimated at between 100 million tons and 
a figure 200 times higher. This great amount of dust 
had no effect upon the weather. Our own measure- 
ments of the amount of additional dust in the atmo- 
sphere due to nuclear explosions suggest that it 1s 
thirty tumes lower than M. Noel-Martm’s estimates. 
The effect on solar emi and weather must 
jac be extremely 

The radioactive nAi road by a large thermo- 
nuclear explosion has been estimated at 300,000 
curies. This will rise mto the stratosphere ‘and 
diffuse slowly downwards. The equilibrium amount 
will then be only one-thousandth of the amount 

naturally present in the atmosphere—produced by 
pa io rays. Since the natural carbon-14 contributes 
ee oe es ee ae 
Body, ect is negligible. 

if wwe furn from test explohions to the radiological 
offectg of a fullgcale hydrogen bomb war, the picture 
is a very different one. A t deal of information 
has been f@leased by the U.S. Atomic Energy Com- 
mission on the radioactive, fall-gut from the Bikmi 
H-bomb explosion of, March I, 1954. The Com- 
mission has reported that an elongated cigar-ahaped 
ares down-wind from the explosion about 200 miles 
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long by up to 40 miles wide was heavily contaminated 
by the radioactive fall-out. In an area 140 miles in 


length and up to 20 miles in width, the lives of all,” 


persons who did not take shelter would have been 
seriously 
Rongelap Atoll, 110° miles away, the total dose in 
36 hr. was 2,000 r. 

Some distance farther from the point of detonation, 
at about 160 mies down-wind and aleng the axis of 
the ellipse, the amount of radioactivity would have 
seriously threatened the hives of about one-half 
the persons in the area who failed to také protective ` 
measures, that is, proper shelter from the radiation. 
It is estimated that the radhation “dosage at that ` 
point was about 500 r. for the first 36-br. period. 

Near the outer edge of the cigar-shaped area and 
extending to a imately 190 miles down-wind, it 
is estimated that the level of radioactivity would 


threatened. For example, on one part of- 


have been sufficient to have seriously threatened the~ 


lives of 5-10 per cent of persons who might have 
remained. exposed out of doors for the first 36 hr. In ” 
this area the radiation dosage ıs estimated at about 
300 r. for the first 36-hr. period. 

The Japanese fishermen at a distance of 85 miles 
from the explosion received a dose estimated by 
Tapaness radiologisia aa greater than 100 r- 

The Home Secretary has spoken in the defence 
debate on the consequences of fall-out for civil 
defence in Great Britain. Those living outside the 

ares GesleGyed by biasi Ani heni bub exposed to 
heavy radiation would have at once to seek shelter 
in houses or other buildings. Measurements carried 
out at Harwell have shown that an ordinary brick 
house would probably reduce the intensity of radia- 
tion by a factor of at least 20, while additional shelter . 
can be provided by a cellar or slit tranch. It has 
been said in the United States that an old-fashioned 
cyclone cellar with a of earth 3 ft. thick 
reduces the radiation intensity by 5,000. Having 
taken, shelter, the occupants would have to stay 
inside until the radiation intensity had fallen to such 
a level that they could go out—at first for short 
intervals and then for longer periods. However, even 
after one week from the explosion, 36 cent of the 
total dose has still to be delivered.” In other words, 
in a zone contaminated so that the total long-term 
dose would have been 1,000 r., people coming out of 
shelter after one week for eight hours a day could 
still receive & gh age dose of 120 r. In these 
circumstances, & very large pan of the population ; 
might receive more than the doubling dose. It is 
scarcely conceivable, however, that such an experi- 
ence could recur in successive generations, and the 
genetic effect would seem to be a minor part of the 
overall catastrophe. 

The world-wide contamination from a full-scale 
hydrogen bomb war can. best be estimated by 
up our estimate of the dose of 0-03 r. which woul 
be received in the open in Britam from all bombs 
exploded go far. If the number of hydrogen bombs 
were to be 1,000 times the number so far exploded-—— 
which seems very unlikely—there would be a hemi- 

sphere contammation to a dose” of 
about 25 T. This would be somewhat beyond Dr. 
Muller's danger-level if the experience were to Ore 
repeated tion after tion. 

Before I leave this subject, I will try to dispose of 
another poplar horror—the so-called cobalt bomb. 
There seems to be a general belief that still more 
lethal typts of bombs could be produced by incor- 
porating cobalt mto a hydrogen bomb, and that such 


a 


w 


‘\"idea—the cobalt bomb would offer no advantages to , 
aga 
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lead us to the conclusion that there is nothing in this 


a lunatic designer. 
a a P è 
Radiation from Nuclear Power Development 
The large-scale development of nuclear power from 


uranium fissidn will necessarily produce large amounts 
of radioactive waste products having properties 


-> identical with those produced in nuclear explosions. 
+ The radiations are, however, mainly confined to the 


- 


nuclear reactoxs which are’ the source of heat for 
nuclear power stations, and to the chemical plants 
where the radioactive wastes are extracted from the 
spent uranium fuel. 

The radiation in the vicinity of the nuclear power 
‘units can be kept below the mternationally agreed 


~ safo levels without difficulty by the use of suitable 


~ 


shielding. The average radiation dose received by 
Harwell workers 1s 0:25 r. per annum. This is one- 


- sixtieth only of the level agreed internationally as 


- 


permissible for workers employed in such circum- 
stances. The chief hazards at Harwell so far have 
been the usual type of industrial accident. 

The public health problems are thus largely trans- 
ferred to the chemical processing plants. The radio- 
active waste products include radioactive gases, such 
as radiokrypton and xenon; these are at present 
allowed to escape from the processing plant in con- 
formity with safety regulations, providing that no 
harm can be caused to the neighbourhood. It is 
likely that in future they will be bottled and turned 
to useful purposes. The emission of gaseous wastes 


~ will not merease to any significant extent as we 


à 


develop the atomic power programme. 

The radioactive solid wastes can be divided into 

three groups, only one of which presents a serious 
problem. ‘The first group contains those isotopes 
which are only slightly radioactive; these are com- 
parable to the natural radioactive elements of the 
earth’s crust, and dispersal is a satisfactory method 
of dealing with this group. The second group consists 
of the great majority of the radioelements produced 
in fission, and these decay fairly rapidly. Storage of 
this group, for a period of say ten years, would reduce 
‘the activity to a level at which dispersal would be 
practicable and completely safe. 
_ The third group is the one which presents diffi- 
culties. It consists essentially of two elements, 
strontium and cesium. Each of these has an isotope 
which decays moderately slowly, so that dispersal 
would only be possible after an unreasonably long 
storage period (hundreds of years). These two 
isotopes are finding increasing use in industry and 
medicine, and it appears there will be a commercial 
market for all available quantities of them for the 
next few years. Chemical separation of these isotopes 
will enable the Atomic Energy Authority not only to 
dispose of the first two groups without difficulty but 
also to market a valuable by-product. 

i will, of course, be necessary to apply the same 
standard of radiatiqn protection as has been adopted 
in the Atomic Energy Authority. By the time the 
supply of strontium and cesium exceeds the demand, 
the methods of permanent storage of these isotopes, 
on which work is proceeding vigorously, will have 


- been fully worked out. The present safe procedures 


of disposal at sea and of long-term storage may still 
be valuéble for a small amount of certain types of 
high-ac.ivity waste; but it is probable that newer 
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bombs might poison the whole earth. Our studies ° 
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methods will . supersede them. The problems of 
radioactive wastes in the atomic power programme 
seem likely to be solved by the technological develop- 
ments now in hand. 


An 


General Conclusions . 


The level of radizactive contamination in the world 
produced by all she nuclear bomb explosions and 


=a 


peaceful atomic energy activities is at present so low | 


that it should not cause any anxiety. The radiation- 
level which would give rise to serious harmful effects 
it probably at least a thousand times the present 
level of contamination. We do not at present know 
this figure with any accuracy, and long-term genetic 
studies are required to determine this. A Committee 
of the Medical Research -Council has been formed to 
investigate these problems; this will in due course 
produce a better assessment of the position than I 
have been able to do here. A 


BIOCHEMISTRY OF VITAMIN B2 


HE latest of the valuable series of symposia 

arranged by tae Biochemical Society had as rts 
topic the biochemistry and functions of vitamin B,.. 
Thus truly remarkable substance was isolated only 
seven years ago. Its close connexion -with a mortal 
disease of man and. its importance m animal nutrition 
fired the interest >f workers in many laboratories, 


and progress\in its study has been encouragingly 


rapid. ` 

Dr. E. Lester Smith (Glaxo Laboratories, Ltd.), 
the first speaker, reviewed the isolation and chemistry 
of vitamin B,, and described the unravelling of its 
structure, in which the Glaxo workers so fruitfully 


joined hands with Sir Alexander Todd’s group in - 


Cambridge and Dr. Dorothy Hodgkm in Oxford. He 
recalled the fascinating story of how he and his 
colleagues almost simultaneously with the Merck 
group in the Uniteid States produced the crystalline 
vitamin from liver, which contams only one part of 
it per million, with only clinical tests as guide. Liver 
1s now entirely uneconomic for large-scale preparation. 
Commercial production is by fermentation, and the 
vitamm comes either from spent liquors in the manu- 
facture of strepton-ycin and aureomycin or is made 
by a, variety of micro-organisms in special fermenta- 
tion. Dr. Smith cutlined some of the steps of rts 
isolation from such materials, ın which chromato- 
graphy plays an mcportant and essential part. 

The molecular weight of cyanocobalamin (vita- 
min B,,) is about 1,350 for the anhydrous sub- 
stance, and the: empirical formula hes withm the 
lmits Cy,-64 Hea-o2 Ois-14 Nia P Co. The cyanide 
group attached to the central cobalt atom may be 
replaced by other acid radicals, giving rise, for 
example, to nitritocobalamm (vitamin Bie) and 
hydroxocobalamm {vitamin Ba»). Hydrolysis®with 
warm acid splits off the characteristic ‘nficleotide’, 
5 : 6-dimethyl-1-(«-p-rikpfuranosyl) benzimmaezole-2’ 
(or 3’) phosphate, the rest of the molecule bemg the 
naturally occurrmg factor B, the parent substafice of 
the whole family of vitamin B,.-ltke faabors so far 
described, more fully considered by the next speaker. 
Hydrolysis of vitamin B,@with cold 2N hydrochlone 
acid ih the presence of nitrite leads to the formation 
of a series of red carboxylic acids contaiming one to 
six acidic groups and still retaininge the nucleotide, 


e 
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«-that have lost the nucleotide (that is, are derived 
from factor B). Of factor B itself and its derivatives, 
only the hexa acid has yet been crystallized, and it is 
this ‘compound that proved so useful in further 
crystallographic study. The hydrolytic procedures 
reveal the presence within the vitamin B,, molecule 
of six CONH, groups, the nucleotide attachment 


being provided by a seventh, Dg-1-aminopropan-2-ol ° 


forming the link, with the amide at one end and 
phosphoric ester at the other. The second phosphoric 
acid hydroxyl is accounted for by attachment to 
ribose. Consideration of the properties of the mole- 
cule leads to the concept that the third hydroxy] is 
masked by internal salt formation in vitamin B,, 
itself, the centre co-ordination complex in it bemg 
basic and neutralized by the phosphoric acid group 
on the rest of the molecule, a configuration supported 
by X-ray crystallographic examination at Oxford. 

The crystallographic approach has proved astonish- 
ingly fruitful and has yielded a deep insight into the 
structure around the cobalt atom; this is almost 
that of a porphyrin, the difference bemg that in 
vitamin B,, two of the four rings are directly linked 
without any bridging.atom. As pointed out by Dr. 
Dorothy Hodgkin m the discussion, X-ray crystallo- 
graphy indicates that this inner nucleus is attached 
to a system of acetic and propionic acid residues. 
The usefulness of the X-ray work is further demon- 
strated by its fixing the point of attachment of the 
phosphate to the third position on the ribose chain. 

The introduction of labelled atoms into vitamm 
B, is of great value in analytical, microbiological 
and, especially, clinical work, and Dr. Lester Smith 
described the preparation for hematological studies 
of vitamm B,, labelled with all four available radio- 
active isotopes of cobalt. 

Dr. 8. K. Kon (National Institute for Research in 
Dairying, Shinfield, near Reading) described other 
factors related to vitamin Ba Examination of 
natural materials that have undergone microbial 
fermentation, such as rumen and gut contents, fæces, 
silage and the like, by methods similar to those used 
for the isolation-of vitamin B,,, reveals in them the 
presence of red, cobalt-contaming pigments closely 
related to vitamin B,, but differing from it in 
microbiological activity and, with one exception, 
absence of growth-promoting properties for animals. 
Through efforts of workers at Shinfield and at 
Glaxo Laboratories, of Wijmenga in Holland, of 
Pfiffner ın the United States, and of Bermhauer 
in Germany, some ten such substances have been 
separated and six so far characterized in reason- 
able detail. One of these is factor B, and the other 
five differ chemically from vitamin B,, only in the 
nature of the nucleotide. Thus, in pseudovitamin 
B,,, adenine instead of 5: 6-dimethylbenziminazole 
is the nitrogenous base. Factor A contains 2-methy]l- 
adenine, a purine hitherto not encountered in Nature, 
and factors G and H contain respectively hypo- 
xanthine and 2-methylhypoxanthine. The base of 
the fifth®factor, vitamin Barım, which also yields 
factor Beon hydrolysis,.is ngt yet known, though it 
is probably not æ purine derivative. Vitamin B,,111 
is thé only natürally occurring vitamin B,,-like factor 
so far tested fourd to be active in pernicious anemia. 
Though they may have no direct function in the 
animal, their microbiologital activity indicates that 
thesé vitamin B,,-life factors may be important 
metabolites for micro-organisms, necessary, for 
example, for the proper functioning of the rumen or 
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The Shinfield workers were able to prepare 
factor A and pseudovitamin B,, in. guided bio- 


+ H 


synthesis by offering factor B and the correspondmg ⁄ 


nitrogenous base to a Bacterium colt mutant; and 


with substituted purige compounds and with benz- ~ 


uinazole derivatives they obtained in this way & 
series of new, ‘unnatural’ analogues of which the 
monomethylbenzimmazole, and the benziminazole 
one also obtained by Fantes and O'Callaghan by 
adding o-phenylenediamine during fermentation of 
Streptomyces griseus, were of particular interest 
because of their activity for higher animals men- 
tioned later on in this summary artiele. 9-B-Rıbose 
derivativés of adenine were not incorporated, in 
agreement with Dr. Hodgkin’s statement that only 
7-a-derivatives would fit into the molecular structure 


of vitamin B,,. The biosynthetic approach opens up 


4 


——” 


possibilities of production of vitamin B,,-like aa a 


with vitamin or antivitamin function. 

In ò joint paper, Dr. M. E. Coates and Dr. J. E. 
Ford (National Institute for Research m Dairymg) ~ 
considered the methods of measurement of vitamin - 
B,a Physical and chemical tests are insensitive and 
non-specific, but have a limited application in the 
control and standardization of manufacture. Some 
of the microbiological techniques are susceptible to 
interference by vitamin B,,-like compounds ; but as 
these are present only in traces m animal products, 
care in the selection of the method has to be exercised 
mostly with substances that have undergone bacterial 
fermentation. Of commonly used test organisms, 
only the protozoan, Ochromonas mathamensis, 
resembles the higher animals in its pattern of 
response to the B,,-vitamins. In the preparation of 
extracts for the microbiological assay, the addition 
of traces of cyanide not only facilitates extraction by * 
displacing protein or peptide groups originally linked 
to the vitamin, but also converts the B, compounds 
to their stable cyano forms. 

In the biological assay of vitamin B,,, it is necessary 
to deplete the reserves of the test animals either by 
restricting the vitamin B,, intake of the dams or by 
imposing on the animals themselves stress factors m 
the diet.” The chick is more suitable for the assay 
than the rat; butrboth may over-estimate the potency 
of crude materials containing unidentified growth 
factors unrelated to vitamin B,.. 
vitamin B,,-like compounds is less likely to com- 


The presence of. 


plicate animal assays, since, of the naturally occurrmg ~ 


ones, only vitamin B trr is active, and that only to 
the extent of one-twentieth of the activity of vitamin 
Bi The ‘unnatural’ benziminazole amalogue of 
vitamin B,, is, however, one-third as active as vita- 
min B,.. (The monomethylbenziminazole analogue 
has since proved more active than the benzimin- 
azole one.) 

Although biological methods give a measure of ja 
physiological availability for the test species, there is 
evidence that some of the naturally occurring bound 
forms of vitamin B,, may be poorly utilized by 
animals unrelated to the species from which the 
binding factor originates. 

Drs. D. L. Mollin and S. J. Baker (Department 
of Pathology (Hematology), Postgraduate Medical 


a 


School of London) considered the absorption and, 


excretion of vitamin B,, ın man. The introduction 
of radioactrye vitamin B,: has simplified the diagnosis 
of the various vitamin B, malabsorption syndromes 
and has lgd to the development of methods of study 
of absorption and utilization of vitamin B,, fh health 
and disease. In this connexion the short-lived 
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isotopes of cobalt, cobalt-58, -57 and -56, have been 
specially useful, since vitamin B, labelled with them 
„can be given repeatedly and at high specific activity. 
‘The uptake of vitamin B,, is determined by measuring 
.the amount of a test dose excreted in the feces, or, 
more simply but rather less ace@rately, in the urine ; 
and in this way the effect and the activity of intrinsic 
factor preparations can be studied. The excretion 
method can also be combined with direct measure- 
ment of hepatic storage by applymg a directional 
scintillation counter over the liver. By all such 
“studies, linked with the mucrobiological assay of 
“vitamin B,, in the serum, the earliest stage of 
vitamin B,, deficiency can be established and the 
causes of the deficiency can be separated from its 
effects. Until, however, 
measuring the absorption and utilization of folic acid 
are also available, the pathogenesis of the mego- 
~blastic anzmias in man will be only imperfectly 
understood. 
J This paper was followed by one by Dr. A. L. Latner 
Department of Pathology, Royal Victoria Infirmary, 
eweastle) om the intrinsic factor. After reviewing 
Castle’s classical experiments that led him to the 
definition of the intrinsic factor, and the methods of 
preparation and assay of active concentrates, Dr. 
Latner described his preparation from human gastric 
juice and from the gastric mucosa of the pig of a 
chnically highly active mucoprotein with a molecular 
weight around 17,000. This mucoprotem formed a 
complex with vitamin B,,, contaiing far less 
cyanocobalamin than would be expected on a 
1:1 molecular basis. Dr. Andresen in Denmark 
_ prepared a complex of the same order of activity as 
_Dr. Latner’s mucoprotein but of a molecular weight 
“around 70,000, and it seemed possible that the 
vitamin in the complex was acting as a cross-linkage 
between several molecules of the intrinsic’ factor. 
Work done in Dr. Latner’s laboratory on the fecal 
excretion of vitamin B,, by normal and gastrectom- 
ized rats produced evidence for a species specificity 
of intrinsic factor. 

Dr. H. R. V. Arnstein (National Institute for 
Medical Research, Mill Hill, London) discussed the 
function of vitanfin B,, in animal metabolism. Of 
all the metabolic reactions in which its function has 
been suggested, only the biosynthesis of methyl 
groups is known with certainty to be affected by 
vitamin B,,. Dr. Arnstein’s studies indicate that 
vitamin, B,, probably acts in the metabolic formation 
of these groups from serine, glycine and formate. 
When these compounds, labelled with carbon-14, 
were given to vitamin B,,-deficient rats, the incor- 
poration of the labelled carbon was 60-70 per cent 
greater m the presence of vitamin B,,. Dr. Arnstem 
suggested that the site of action may be in the 
~formation of an intermediate, such as hydroxy- 
methylhomocysteine, in methionine synthesis, or 
- perhaps in the reduction of such a hydroxymethyl to 
a methyl group. Experimental evidence shows that 
vitamin B,» is not involved in direct transmethylation, 

or in the interconversion of serine and glycine, which 

reqffires folic acid and pyridoxin. Vitamin B,, also 

brings about incre@sed synthesis of choline from 

methionine by its effect on the de novo synthesis of 
«methyl groups. The influence of vitamin B,, on 
synthesis of methionine and choline is only indicative 
of other and more important metabolie functions, 
still imperfectly understood. 

In the, last paper, Drs. J. Lascelles andè J. Cross 
(Department of Biochemistry, University of Oxford) 


NATURE 


accurate methods for. 


classified into three groups: 


877 


reviewed the funcsion of vitamin B, in micro- 
organisms. 

The vitamin has been shown to act, directly or 
indirectly, in numerous metabolic processes within 
the cell. Species of Bacterium coli, some with an 
induced requirement for vitamin’ B,,, have been 
extensively studied. The evidence points largely to 
the conclusion that, ın this group, the vitamin 
operates fundamentally in the synthesis of methionine, 
most probably at the stage of methylation of homo- 
cysteine ; but the precise mechanism by which the 
vitamin acts is still obscure. 

In a second group of micro- -organisms, represented 
by Lactobacillus leichmannii, the vitamin has beeri 
identified with tha synthesis of deoxyribosides. 
Methionine is needed for growth, even in the presence 
of the vitamin. 

The functions of vitamin B,, are evidently closely 
interconnected with those of ‘folic acid’, though the 
two probably act ai different levels in ‘biosynthetic 
reactions. 

In certain Chrysomonads, and in a species of 
Flavobactertum, the requirement for vitamm B,, is 
only partly satisfied by methionine, and it is clear 
that the vitamm functions in micro-organisms in 
other processes apart from the formation of methionine 
and nucleic acid derivatives; but there are still no 
firm indications of what these are. 

The general impression conveyed by this stimu- 
lating symposium was that, for the time being, the 
art of the chemist in unravelling the complicated 
structure of a remarkable substance has outstripped 
the efforts of physiologists and biochemists in 
defining the fundamsntal synthetic process that may 
well underlie the present diversity of known functions, 
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RESEARCH INVESTIGATIONS OF 
THE CENTRAL ELECTRICITY 
AUTHORITY 


By Dr. J. S. FORREST 


Director of Research Laboratories, Ledtherhead, Surrey 


PINIONS differ as to the extent to which users, 
in contradistinction to manufacturers, should 
engage in research; but so far as the Central Elec- 
tricity Authority is concerned, the question is 
settled by the 1947 Electricity Act, which states 
that “it shall be the duty of the Central Authority 
to conduct research into matters affecting the supply 
of electricity”. 

The Authority’s research activities can be broadly 
(a) research carried 
out by the Authority and area boards; (b) co- 
operative research under the ægis of a research 
association or in conjunction with manufacturers or 
other users; and (s) research carried out for the 
Authority by universities or other organizations. 

The way @ particu_ar problem is dealt with depends 
broadly on the nature of the problem and the pros- 
pects of finding an early solution. ‘hus the work 
carried out directly by the Authority in its labora- 
tories and power stations arises maiħly frern specific 
operational problems,to which an answer is required 
in the shortest possible fimo., Problems of more 
general interest to both manufacturers and users are 
referred to the appropriate research association. 
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Fundamental work, which 1s not expected to lead t 
any immediate practical applications but which ma 
in time have far-reaching effects, w done mainly at 
universities, and research contracts are placed on the 
advice of the Authority’s Research Council, with the 
university department which may be willing, and 1s 
best fitted, to carry out the work. 

It should be emphasized that no attempt is made 
to plan research ın detail, and in practice the organ- 
ization of the Authority’s research programme is 
very flexible, so that in the scope of the 
work can easily be catered for and full advan 
taken of the research staff and facilities available 
from time to time. 

A few examples of the work in progress in. the fields 
of generation, transmission, distribution and. utiliza- 
lion. of electricity will give a better idea of the scope 
and organization of the Authority's research work. It 
must be emphasized, however, that ın a short article 
only a few of the mam researches can be mentioned, 
and it 1s not possible to do justice to much of the 
interesting work carried out by many of the govern- 
ment establishments, research associations and uni- 
versities of Great Britem on behalf of the Central 
Electric:ty Authority. 

As 1s well known, thermodynamic laws and the 
lumitetions of existing materials set an wpper value 
fo the thermal efficiency of generating plant. Steady 
progress has been made, however, and modern 
stations have thermal efficiencies greater than 30 per 
cent, which is much higher than that of many other 
kinds of energy-converting plant. Howevor, an 
efficient station is an expensive luxury if it 1s fre- 
quently out of service, and for this reason an m- 
portant part of the Authority's research is devoted 
to the improvement of reliability or- ‘availability’. 
Boiler plant has sometimes to be taken out of servico 
as a result of deposits which build up on the fire side 
of the heatmg surfaces to such an extent that the 
gas passages are blocked and the boiler has to be 
shut down and cleaned. The rate at which the 
deposits form depends on the combustion conditions 
in the furnace and on. the presence of certain elements, 
such as sodium, potassrum, sulphur and phosphorus 
in the coal. By studying such factors, methods of 
umproving the availability of boiler plant are being 
continually developed. For example, at one station 
modifications were made which enabled the boilers to 
steam for 3,000-4,000 hr. mstead of 500 hr. An 
umprovement in boder output was also obtained. 
Furthermore, at another station the availability of a 
525,000 Ib.jhr. slag-tap boiler was mereased from 
400 hr. to one year by selecting the fuel on the basis 
of research into the constituents of coal responsible 
for fouling. 

Internal corrosion 13 another major problem of 
boiler plant, and research 1s also ın progress on the 
conditions inside the boiler tubes. This 
bemg tackled by studying statistical 
boilers ın service, and also by mvestigating the 
corrosion of boiler tubes at high temperatures and 
prestures m the laboratory. 

In motern boer plant, the coal 1s ground to & 
fine powder and the resulting ‘fly-ash’ consista of very 
small particles which would cause a nuisance if 
allowed to escape from the chimney m large quantities. 
Researches therefore bemg carmed out on grit- 
collecting devices, and in | poa, on. electrostatic 
precipitators. For this werk two pilot electrostatic 
precipitators have ben built, so that the behaviour 
of different kinds of dust can be studied under 
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various conditions of voltage and current. This work 


13 leading to a better understanding of the mechanism 


of electrostatic precipitation and should ultimately... 


provide more efficient and more economical methods 


of dust collection. Even at the present time, pre- . 


cipiteators installed %t modern power stations are 
removing 98 per cent of the dust from the fiue gases. 
The size of the dust icles, their density, and in 
‘particular their treo falling speed in air, are umportant 
factors m the collection and dispersal of the dust ; 
accordingly, apparatus has been developed for grading 


dust samples ın terms of these factors. Having- 


lected ths fly-ash, the problem of 1ts disposal or. ` 
collec fly pro De 


1f possible, utilization remains, 
progress ın several laboratories on uses of fly-ash for 
making bricks or building blocks, as a partial replace- 
ment for cement in concrete, a light-weight aggregate, 
or @ filler for asphalt roads. 


is in -` 


A power station of moderate size (200,000 kW.) 


requires 10 mullion gallons of cooling water per hour ; 


it 1s not surprising that an operational requirement ~ 


of this itude leads to some problems end 
provides scope for research. An experimental cooling 
tower has been bult for research on water cooling, 
and work carried out with this apparatus has led to 
improved methods of caleulatmg coclng-tower per- 
formance, and also to the devel © of a successful 
device for preventing the precipitation of moisture in 
the viemrty of cooling towers. In the laboratory, 
work is ın progress on heat transfer m condensers 
and on the effect of surface films on the condenser 
tubes. 

The mwherent lmitations ın the steam cycle have 
already been mentioned, and scientists have for more 
than a century been looking for fundamentally more 
efficient energy-converting processes—in parti 
they have been. attracted by the possibility of turning 
the chemical of a fuel directly into electricity 
by means of a ‘fuel cell’. It is clear that formidable 
difficulties must be overcome before a practical fuel 
cell on a sufficiently large scale to make a useful 
contribution to the electricity supply of Great Britam 
can be realized. Nevertheless, the Authority fecls 
that ıb ıs worth while to sponsor research in uni- 
versities and other organizations n various types 
of fuel cell. Even if the mam object 1s not achieved, 
the by-products of such a research often justify the 
effort. 


The present national peak load 1s about 17 millon _ 


kW. and 1s still increasmg at an average rate of 


cular, ` 


about 7 per cent per year. Plans are already being ^ 


put into operation to supply a peak load of 30 
milion kW. Coal is more t to mune, 
and the hydro-electric resources of Britam oan.supply 
only a few per cent of our requirements. It 1s clear 
that the only practicable alternative to the chemical 
energy of 
has therefore been working in collaboration with the 
Atomic Energy Research Establishment (now the 
Atomic Energy Authority) for some tame in order to 
foster the development of nuclear power stations. 
The stations envisaged at present will use the heat 
produced by fission to generate steam for & on- 
ventional power station; but here again the 
possibihty of converting nuclear or atomic energy 


is nuclear energy, and the Authority . 


directly to electrical energy should not be overlooked. - „ 


It w seldom that the load centres are geographic: 
ally close ta the sources of energy such as coal-fields 
or waterfalls. Furthermore, considerable economies 
in spareeplant can be made by intercgnnecting 
generating stations. For both these reasons it 1s 
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necessary to transmut electrical energy over long 
distances by means of high-voltage transmission 
tines. Transmission lines are now operating in 
Britain at 275,000 volts—such a line can transmit 
300,000 kW. over a distance, of 200 miles at an 
efficiency ‘of 95 per cent. Although electrical power 
transmission practice has reached a high standard, 
there still remains scope for research with the objects 
of increasmg reliability and reducing cost. At these 
high voltages, corona dischafges may occur on the 
surface of the conductor as a result of the high 
electrical Stress; this causes a loss of power, the 
amount of the loss depending on the size of the 
line conductor and on the weather. Research on 
corona and other high-voltage problems is carried 
out on an experimental transmission line at 
Leatherhead which can be operated at voltages up to 
400,000. 

The insulation of high-voltage transmission lines 
presents many problems, particularly in industrial or 
coastal districts where moist deposits on the surface 
of the insulators may cause electrical breakdown. 
Research on the behaviour of insulators under such 
conditions has been carriéd out at the Croydon 
Testing Station for many years. This work has led 
to a better understanding of the mechanism of 


insulator breakdown and to the development of, 


improved insulators. 

Other aspects of electrical msulation are also of 
great importance, and work is in progress on 
insulating materials for switchgear, transformers and 
cables, again with the objects of improving rek- 
ability and reducing cost. Better methods of testing 


. Insulation are bemg developed im the laboratory and 
. appled m service; m this way many serious break- 


downs are prevented by detecting and replacing 
faulty insulation at an early stage. 

Research is also in progress on insulating liquids, 
such as the mineral oil used m transformers and 
switchgear. The efficacy of anti-oxidants in pro- 
longing the life of the oul is being studied, both- in 
the laboratory and m service. 

Lightning is one of the commonest causes of break- 
down of overhead transmission systems, and elec- 
tricity supply authorities in many countries have 
fostered research on methods of preventing break- 
down due to lightning. This research is carried out 
in co-operation with many organizations in Britam 
and overseas, and also m the Authority’s labor- 
atories, where & 1:4 million volt surge generator 1s 
used to investigate surge protective devices and 
the ability, of equipment to withstand high-voltage 
surges. 

Overhead lines are exposed to all weather con- 
ditions and are expected to have a life of at least 
twenty years. It ıs mmportant, therefore, that 
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estallations with electrically warmed floors have been 


equipped with instruments which will give a detailed 
record of the weather conditions, the temperature 
inside the building and the electricity consumption. 
In this way, objecsive data will be obtained on the 
economics of this method of heating, which has the 
great advantage o7 making use of the heat-storage 
capacity of the floor and also of saving the wall space 
which would otherwise be required for radiators. 


OBITUARIES 
- Prof. D. T. Barry 


Pror. Davin THomas Barry, emeritus professor 
of physiology in University College, Cork, was born. 
at Ballyanihan, about thirty mules north of Cork 
city, in the year 1870. He studied at Queen’s College, 
Cork, graduatmg W.B. (R.U.1.) in 1894. He first 
practised in Birkenhead as assistant to an Irish 
doctor, Dr. Browne, and later on his own. He 
continued study at the University of Liverpool, 
where he found physiology of increasing interest. 
After some years, he handed over his practice to a 
younger brother ard went to London, where he was 
associated with Starling. Later in Germany he worked 
with Waldeyer ani Kopsch. Barry obtained the 
M.D. (R.U.I.) in 1903, the diploma in public health 
(Liverpool) in 1904, and the fellowship of the Royal 
College of Surgeons (England) in 1907. The same 
year, on the invitation of the late Prof. Windle, he 
accepted the chair of physiology at Cork—a post he 
held for thirty-four years. Before his appointment,’ 
physiology was taught as a side-line of anatomy. 
Barry soon changed its status in the College cur- 
riculum. New labcratories were erected and physio- 
logy became a separate department which eventually 
embraced histology and biochemistry. 

Barry directed the Physiology Department in Cork, 
spending about seven months of the year there and 
the remainder in Paris. His work interested Dr. A. 
Chauchard, of the Laboratoires Maritimes de Dinard. 
Through this friendship, Barry made many contacts. 
He worked with Gley (Collége de France), Richet 
(Ecole de Médecine) and Lapieque (Faculté des 
Sciences, Sorbonne). He also worked at the Institut 
Marey, Boulogne-sur-Seine. The French Government 
awarded him: the title of Chevalier de la Légion 
d’Honneur in 1929. In Paris he made the acquaint- 
ance of a French lady—-Miss Yvonne Boriet— 
daughter of a Freach architect and herself a dis- 
tinguished artist; their marriage influénced his 
career, a8 he continued to share his time between 
Cork and Paris. 

Barry’s researches were extensive. His publications 


are maimly connecied with cardiac perfusion and 
related topics, and he was a pioneer in cardiography. 
Most of his communications are in the Journal of 


-rcorrosion should be prevented so far as possible and, 
= with this in mind, samples of the steel-cored 
E aluminium conductors of the British Grid trans- 


E 


mission system have been examined m the laboratory 
at intervals during the past twenty years. This work 
į has shown that there is some deterioration due to 

corrosion, particularly m industnal and coastal areas. 

The causes of various types of corrosion have been 
Felucidated and methods developed of preventing 
corrosion on new lnes by impregnatmg and coatimg 
the conductors with a suitable grease. 

As an example of research on methods of utilization, 
the investigations which are bemg made on district 
heating, deat pumps and electrical space-hefting may 
be mentioned. In particular, several imteresting in- 


Physiology, Lancet, American Journal of Physiology, 
Archives Internationales de Pharmacodynamie, Comptes * 
rendus de la Société te Biologie and the Irisk Journal 
of Medical Science. ; 

At Cork I found Barr} a dehghtful colleague, and 
his help was always freely given. I wes fortunate to 
co-operate with him in a research on the absorption 
of polysaccharides obtained from the breakdown of 
glycogen, publishecein tbe Bulletin de la Société 
Philomatique de Part, 1932. A colleague described 
Barry years ago in these words: “Superbly endowed 
with degrees, he was a source of inspiration to his 
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students. To hear D. T. Barry talk about the centrale m the research laboratory of the Eastman Sona 


nervous system, to watch him draw cross-sections of 


* the brain and cord at different levels, to see him - 


“iene heart-lung perfusions, demonstrating the 
electrocardiograph and illustrating the action of 
curare—in 1917—-was to be given a pre-view of the 
influence of applied physiology on the clinical practice 
of the nineteen-thirties and forties’’. 

Outside academic life, Barry had other interests. 
He played chess and bridge—some golf also, but 
found it too time-wasting for him; so he kept him- 
self fit even in his advancing years by a vigorous, 
daily. half-hour game of squash. 

Since retirement, Barry had lived in London, 
where he died on April 15. He 1s survived by his 
~-widow (who still resides in London) and two sons, 
both in the medical profession: Claude (called after. 
‘Claude Barnard, who deeply influenced Barry) in 
Edinburgh, and René in London. Barry’s only 
daughter died in childhood. 

Barry will long be remembered in Cork, where the 
Physiology Department is a monument to his 
ability and unselfish work for research. Many of his 
students now have distinguished positions, and all 
can look back on him as a very fine teacher and a 
valued friend. JOSEPH REILLY 


Prof. Gwyn Williams : 


Pror. Gwyn WitiraMms, professor of chemistry in 
the University of London (Royal Holloway College), 
. died. suddenly in hospital on April 6, at the age of 
fifty and at the height of his scientific activity. 

Born on November 27, 1904, he was the only son 
of the late J. W. Williams, of Cae Ffynnon, Llandudno 
Junction, North Wales. He was educated at Univer- 
sity College School and later became.a student under 
Prof. K. J. P. Orton at University College, Bangor. 
After graduation, he was at St. John’s College, Cam- 
bridge, as a Strathcona research student for two 
years, returning to Bangor in 1929 as a Fellow of the 
University of Wales. For a further five years from 
1931 he workéd in Cambridge on independent 
research in the Departments of Colloid Science and 
of Physical Chemistry. Later he spent some months 
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Botany at Cardiff : Prof, R. C. McLean 


Pror. R. C. McLean is retiring at the end of the 
present session from the chair’ of-botany in the 
University College of South Wales and Monmouth- 


shire (Cardiff). A pupil of F. W. Oliver at University- 


College, London, he worked on fossil plants with Sir 
Albert Seward at the Cambridge Botany School, 
pioneered in the ecology of tropical rain forest while 
„ bitached to the botanical gardens at Rio de Janeiro 
* (then directed~by J. C. Willis) and later taught for 
some yeass at University College, Reading. During 
the First, World War he served as a medical bacterio- 
logist. 1919 he was appointed to the chair of 
botamy m. Casliff, and the thirty-six years of his 
tenure of office at Cardiff have seen his Department 
increase greatly ın size and importance. A sub- 
department of bacteriology has been formed, a ciné- 
photographic production unit has been set up, & new 
physiological laboratory has been opened, and a 
botanic garden has been established on the outskirts 


Co. at Rochester, U.S.A. 

It was not until 1939, at the age of thirty-four 
that he took up academic teaching as assistant 
lecturer at King’s College, London—then evacuated } 
to Bristol. He was soon, however, given a more 
-responsible position, and in 1946 he was appointed to ` 
the chair of chemistry at the Royal Holloway College, a 
University of London. Since that time his depart- ` 
ment has thrived undef his guidance and has become * 
an active centre of research. He succeeded in a 
obtaining a new building with greatly” increased’ ™ 
accommodation which was completed in 1951. ‘ 

Dr. Williams’s scientific work was concerned with, 
the kinetics and mechanism of various chemical; 
reactions, starting with studies of the chlormation of 
anilides under Orton and Soper and, at Cambridge, |” 


including the addition of bromine to olefins and the -4 


related problem of the catalysed polymerization or 
styrene, which he was still studying in recent years. , 

During the war years at ‘Bristol, he joined with} ~ 
other members of the King’s College staff in work on! 
T.N.T. production for the Ministry of Supply, and? 
this led to detailed kinetic studies of nitration in} 
sulphuric acid. Williams took a prominent part in 
this work, which demonstrated the importance of the 
nitronium ion as the active agent in such nitrations{ 
In recent years he had extended this study of 
nitrations very considerably, and had made use of 
Hammett’s acidity function and of various triaryl- 
carbinol indicators in interpreting the results. The 
reversible nitration of guanidine and the esterification 
of alcohols by nitric and sulphuric acids were also”, 
examined in detail. 

Prof. Williams served his College as a member of. 
its Council and its Finance Committee ; he was for a 
long period secretary of the Board -of Studies in ` 
Chemistry of the University of London and latterly _ 
a member of the Senate. He also took a keen interest _ 
in Coleg Harlech, of which he was honorary treasurer. 
He was a chess player and a member of the - 
Alpine Club, having climbed a great deal in Wales 
and Switzerland. He was an unassuming man, an 
assiduous worker and a wise and staunch friend. 
It is a tragedy that his work should have been cut 
short so abruptly. 


of Cardiff; and but for the Second Warld War, the 
Department would have moved into the new building 
which has -been designed under Prof. McLean’s 
direction and will soon arise in Cathays Park. He is 
noted for his encyclopedic knowledge and wide sym- 
pathies, and for the lucidity of his exposition, and he ~ 
has undoubtedly had a great influence on the teach 
mg of botany not only in Wales but also far beyond. 
Prof. McLean’s lifelong devotion to outdoor studies 
marked him out to be the one botanist to be appointed’ 
both to the Nature Conservancy and to the National 
Parks Commission when those two bodies were first 
set up. During the inter-war period Prof. McLea: 
visited several countries in Europe in connexion wit 
work of the International Association of Universit 
Professors and was president of the Association in 
1953; he hé&d previously (in 1940) been president af’ 
the Association of University Téachers. . He has 
recently fbured the world in order to visit mational 
parks in overseas countries and to study their 
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iministration. He hopes during his retirenfent to 
‘omplete a monumental text-book, the first volume 
vf which has already appeared, and to pursue further 
the study of botany in other lands. 


e Prof. G. F. Asprey 


~ Pror. G. F. ASPREY; who is to succeed Prof. R. ©. 
‘McLean, has been professor of botany in the Univer- 
sity College af the West Indies since 1948. Prof.. 
Asprey ıs forty-six years of age, and is a graduate of 
the University of Birmingham, where he specialized 
m the field of plant physiology. Afterwards he joined 
he staff of the University of Glasgow and held there 
w Carnegie fellowship. during 1934-37, and was 
appointed lecturer in botany. During almost the 
- whole of the War period he served with the Royal 
Electrical and Mechanical Engineers, in charge of 
the maintenance of radar equipment im the field. 
m Latterly, he went to the Army Formation College at 
Stourport, where he was head of the biology section. 
After a short period back in Glasgow, he went in 
1947 to the University of Aberdeen as lecturer in 
plant physiology, and from there the following year 
to Jamaica. In the West Indies he was faced with 
the task of planning and building up an entirely new 
‘department in which active teaching had to begin 
almost immediately. It is not hard to understand 
‘the difficulties involved in such a position; but the 
new professor was also called upon to serve as dean 
of the Science Faculty and as a member or chairman 
of numerous administrative committees and, for some 
months, as acting principal of the College. He leaves.- 
his Department well equipped and actively engaged 
in research in plant physiology, ecology and patho- 
„logy. Prof. Asprey’s primary interest has been in 
physiology ; but he has added to this, in later years, 
ecological, taxonomic and economic studies on the 
West Indies vegetation particularly, and extensive 
work on the medicinal plants of Jamaica. He there- 
fore takés to the University of Wales a breadth of 
experience and interests which should be ‘of great 
benefit in his new surroundings. 


eee 


Safety in Mines Research Establishment : 
i Mr. H. T. Ramsay 


Mr. H. T. Ramsay has been appointed director of 
the Safety in Mines Research Establishment of the 
Ministry of Fuel and Power. He succeeds Mr. A. H. A. 
Wynn, who resigned on his appointment to member- 

k ship of the National Coal Board. Mr. Ramsay was 
born in 1907 and graduated from the University of 
London ig 1932. For much of his career he served 
under Sir Clifford Patterson at the Research Labor- 
atories of the General Electric Company, working on 
the application of discharges in gases to high-voltage 
rectification and related projects. In 1939 this work 

- was, found to have applications to radar, and his 

_» ‘group worked on these problems throughout the War. 

i In 1944 he-was appointed to the leading staff of the 
1 laboratories and in 1948 he left the General Electric 
‘Company to join the Armaments Department of the 
: | Royal Aircraft Establishment, where he worked on 
: problems of fighter armament. In 1949 Mr. Ramsay 
\moved to guided missile developrhent, where he led a 
‘group studying associated analytical and electro- 
= „mechanical problems. Early in 1953 he went to the 
- headquarters of the Ministry of Supply to supervise 
a group of major industrial projects stsociated with 
this work. In 1954 he joined the Ministry of Fuel 
and Pewer and was appointed to the Safty in Mines 
Research Establishment. 
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Mendelevium 

- AT a recent meeting of the American Physical 
Society, reported in The Observer of May 1 and The 
Times of May 2, an announcement was made of the 
preparation of yes another new element, namely, 
element 101. The credit for this latest achievement 
in nuclear science goes again to Prof. G. T. Seaborg 
and his collaboratars at the University of California, 
Berkeley. Very few details about the new element 
are as yet available. It Kas been produced by bom- 
bardments of lightar elements in the cyclotron, and 
only a few atoms af it have been observed ; never- 
theless, the power of the methods used .by the 
Berkeley team is such that identification can Be 
regarded as cortair. Although new names are still 
not forthcoming for elements 99 and 100, which were 
reported first more than a year ago, ıt is interesting 
to see that the neme proposed for element 101 is 
‘mendelevium’, presumably with symbol Me. This is 
a striking tribute to the Russian founder of the 
modern Periodic System of the elements, and implies 
that the chemical properties of the element agree, so 
far as they have been studied, with what is to be 
expected for an analogue of thulium. That the very 
heaviest elements should show rare-earth-like prop- 
erties is now, of course, firmly established. One looks 
forward to the completion of this group of elements, 
at element 103; the investigation of element 104, if 
it ever becomes possible, will indeed constitute one 
of the most rigorous tests of modern conceptions of 
the electronic strueture of the elements. 


Maintenance Rates for State Scholars 

DETAILS of the new maintenance rates for students 
at universities, anrounced by the Minister of Educa- 
tion, Sir David Eiczles, in the House of Commons on 
April 26, have been published as Ministry Circular 285 
and Administrative Memorandum No. 502 and sent 
to local education authorities. The arrangements are 
intended in the frst place for State scholars and 
other holders of Ministry awards ; but the Cireular 
urges on all local education authorities the desir- 
ability that all ssudents who attend a particular 
university with awards from public sources should 
receive grants at the same rates and on the same 
basis of assessmert, and that accordingly the pro- 
posed arrangemenis should be adopted as soon as 
possible by all local education authorities. The new 


~ rates for board ani lodging during term-time, which 


represent an increase of about 10 per cent ard include 
an allowance for travelling expenses of £10-5, range 
“from £283 to £225 for resident students and £171 
(London) or £156 (elsewhere) for those living at home. 
The normal rate of vacation allowances will continue 
to be in the range £25-20 ; but the higher allowances 
for those in special need have been increased to 
£47 10s.£38 10s.;. the additional rate paid to 
students for an approved course of study away from 
home during -vacation has also been increased to. 
£3 10s. Students will now be allowed to retain prizes 
and awards of merit in the form of single paymentg 
up to £100 in any one year, and the annual honctarrtum 
paid to State scholars who do not qualify fér assistance 
or hold any other award will be raised to #50. 

In assessing psrental contributions towards the 
cost of university education of State scholfrs, the 
deduction allowed from gross income foweach wholly 
dependent child jother than the scholar) will be 
increased to £150, as Will the maximum allowance 
for educational expenses and school fees and the 
maximum allowec for other dependants, while the 
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maximum allowance for university education or pro, 
fessional training will be raised to £300. The income 
scale against which the parental contribution is read 
off after the appropriate deductions against gross 
income have been made has been adjusted so as to 
decrease the contributions of parents with “scale” 
incomes of £900 a year upwards and bring into the 
range of assistance some parents’ whose sons or 
daughters at present only qualify for the honorarium. 
Special attention is directed to the arrangement now 
proposed for the benefit of families where more than 
one member holds an award. Under this the parental 
contribution expected is no. greater than if there 
were only one scholar, and the Minister proposes to 


_make arrangements with‘ local education authorities 


for a similar provision where one or more members 
of the scholar’s family hold local education authority 
awards. The new income scale and allowances come 
into force next October. 


University of Reading 


Tue Chancellor of the University of Reading, 
Viscount Templewood, on May 18 laid the foundation 
stone of the new Faculty of Letters building. This 
marks the beginning of a scheme which will ultimately 
result in the transfer of the whole University to 
Whiteknights Park, a parkland site of three hundred 
acres on the southern outskirts of the town. The 
architects are Messrs. Easton and Robertson, and the 
builders Messrs. Taylor Woodrow Construction, Lid. 
It is hoped that the building will be fully occupied 
by October 1956. 


Desert Locust Control Organization 


Tue East Africa, High Commission has appointed 
the following Commission to investigate the Desert 
Locust Control Organization: Sir Francis Mudie 
(chairman), Dr. B. P. Uvarov, director of the Anti- 
Locust Research Centre in London, and Mr. G. B. 
Crichton, a member of H.M. Treasury and head of 
one of the branches of the Organization and Methods 
Division ;-the secretary will be Mr. A. J. Fairclough, 
of the Colonial Office. The terms of reference of the 
Commission are: “To review the present operations 
of the Desert Locust Control Organization with 
particular reference to the desirability or necessity of 
the present level and geographical spread of expendi- 
ture on locust control work, and to make recom- 


aw 


mendations for the future; to review the arrange-- 


ments for financial control and accounting methods 
of the Organization, and to make recommendations”. 


Science and Progress in Under-developed Areas 
ANOTHER seminar on science in the tropics, entitled. 
“Science and Colonial Development”, was held in the 
Institute of Commonwealth Studies (University of 
London) from January to March. The seminar com- 


prised thirty-one members under the chairmanship ' 


of Dr. W. F. Jepson (Imperial College of Science and 
Technology, London), who, with Prof. G. Macdonald 
{London School of Hygiene and Tropical Medicine) 
and DP, J. R. Raeburn (London School of Economics), 
organized ahd led the proceedings. Sessions were also 
led by Mr.aJ. Rose (Colonial Office) on administration, 
Prof. B. S. Platt (London School of Hygiene and 
Tropiedl Médicine) on human nutrition, Dr. A. P. 
Stirling (Leudon* School of Economies), social 
anthropologist, on social aspects of development, and 
Dr. H..Greene (Rothamsted? Experimental Statjon) 
on soil science. ~The seminar provoked lively dis- 
cussion on the ends and means of the scientific 
€ 
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Indian speaker referred to the possibilities of using ~ 
yesults in 


` broad review of the achievements of recent Soviet 


-arctic basin; also new information concerning the 
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worker and the administrator, some salient points 
being the retention of fundamental research largely. 
in the cultural centres, and the strengthenimg of the 
life-line towards the scientist working in under-+ 
developed areas, who will seek every means to 
interpret scientific t&chniques to his colleagues in 


other fields, to admunistrators and, most of all, as a ` 


member of a team, to the peasant population. An 


troupes of actors to present scientific 
palatable dramatic form. This technique is familiar 
in Britain in army instruction by means Of playlets. 
All were agreed on the desirability of making a wider 
use of district teams and of paying more heed to the 
results of anthropological studies before embarking 
on social and economic development. It is hoped to 
arrange a simular seminar during the academic year 
1955-56. 


Soviet Researches in the Arctic 


“Teme Canadian Defence Research Board has made 
available a translation of a brief report of the Soviet 
Arctic Research Institute, under the title “New 
Soviet Researches, Explorations and Discoveries in. 
the Central Arctic? (translated from Izv. Akad.’ 
Nauk., Ser. Geog., 5, 3-16 (1954); by E. R. Hope 
(Ottawa: Defence Scientific Information Service, 
Defence Research Board, 1954)). The report is a 


studies in the Arctic. This includes the discovery of ‘ 
a great underwater mountain range dividmg the 


ice cover and its drift motions. There is a qualitative 
description of the meteorological conditions and heat 








oot, 


balance and, lastly, a description of the geomagnetic 


results including the pattern of diurnal variation: of 


the field that occurs at high geomagnetic latitudes. © 


Tho organization and logistics of Soviet arctic 
exploration are also briefly mentioned. The report 
will be of interest to geographers, oceanographers, 
geologists, meteorologists and geomagneticians. It 
presents only the major conclusions reached in the 
various fields of study concerning this vast region. 
Many would no doubt like to have access to ‘the 
detailed data as well. 


The University Education Department 
FoLuowine his appointment as professor of 


education in the University of Sheffield, Prof. - 


W. H. G, Armytage delivered an inaugural lecture 
on the role of an education department m a modern 
university. After describing the evolutign of the 
education department, Armytage suggests that its 
present role is “to afford a little breathing space of. 
one year to all intending teachers, in which we try 
and help them put together something that has, in 


a 


many cases, been progressively taken apart and ~ 


broken down into its constituent elements. We hope 
in this year that students can learn something about 
their knowledge, and, in doing so, become the- kind 
of teacher needed in the twentieth century”. Copies 
of this interesting and wide-ranging lecture can be 
obtamed from the Registrar, University, Sheffield 10. 


‘ Investigations of Flower Colour 


Is biochemical and genetical investigations of 
flower colour, and using the method of paper 
chromatography, Töru Endő (Jap. J. Bot., 14, 2, 
187; 1954)‘has carried out an analytical study of the 
inter-relatidhships of various pigments in thew con- 
stituents underlying the flower colour in Viola 


~ 
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tricolor. The definitive identification of the mdividual 
pigments is deferred. Some ten varieties of the Swiss 
giant pansy were used, their propagation being by 
sib-mating, It was ascertained that two flavones, 
five anthocyanins and five carotenoids were involved 
in producing the characteristic floral colorations in 
these varieties. These pigment constituents, in 
varying proportions and intensities, determine the 
phenomena of flower colour. The author concludes 
that pigments of the same kind tend to oceur in 
groups, and this has enabled him to offer an inter- 
“pretation bf the mutual relationships among the 
- Varieties investigated. 


Engineering Research in India 


Tse Board of Engineering Research, recently set 
up ‘by the Council of Scientific and Industrial 
Research, India, has as a first step caused a survey 

~ to be made of the engineering research in progress in 
India and’of the facilities that exist; this survey 

- has been published by the Coungil under the title 
“Engineering Research in India’, by V. Cadambe 
(pp. 144; New Delhi, 1954). The compiler has cast 
his net widely, and his review covers activities 
ranging from aviation to architecture that are to be 
found in government institutions, educational estab- 
lishments and industry. Standards of skill and 
knowledge are known to differ widely ; but only in 
the section on applied mechanics is the reader helped 
by a list of published papers to arrive at a definite 
understanding of what has been actually accom; 
plished during the past few years. Recommendations 
covering the entire field are put forward in detail. 


__ Society for the Bibliography of Natural History 


THE annual general meeting of the Society for the 
Bibliography of Natural History was held at the 
British Museum (Natural History), London, 8.W.7, 
on April 27. Mr. C. Kirke Swann addressed the 
meeting on natural history books from a bookseller’s 
point of view. The second part of the third volume 
of the Society’s Journal was issued in March 1955, 
containing eight articles, of which one is a select 
list of bibliographical reference works in zoology. 
The following have been elected as officers : President, 
J. Ramsbottom ; Honorary Secretary and Treasurer, 
A. C. Townsend (British Museum (Natural History), 
London, 8.W.7); Committee, A. G. Davis, W. N. 
Edwards, F. C. Fraser, F. J. Griffin, W. T. Stearn 

. and C, Kirke Swann. a 


Brazilian Society for the Progress of Science : 
Annual®*Meeting 


Tam sixth annual meeting of the Brazilian Society 

for the Progress of Science (Sociedade Brasileira para 

o Progrésso da Ciéncia) was held during November 
~~ 8-13 at the Faculty of Medicine in Ribeirão Preto, a 
rapidly growing coffee centre in the interior of the 
State of São Paulo. The decision to hold the meeting 
there reflects a deliberate policy aimed at the ‘cultural 
penetration’ of the interior of Brazil. The president 
forthe year was Prof. Lauro Travassos, a well-known 
Braziliah zoologist, and four hundred and twenty 
scientific workers and others enrolled for the meeting. 
A hundred and one papers were read at the fifteen 

~ sessions, and the great majority of these were devoted 
to biological subjects. In addition, there were sym- 
posia on science and food productio&i, chromato- 
graphy, venomous animals, and the chemotherapy .of 
tuberculosis; a colloquium on experinfental and 
theoretical physics ; and popular lectures and film- 


rai 


abLows. Lectures given at the inaugural and closing 
sessions centred mainly around the problem of 
financial aid for szience, and the Governor of São 
Paulo State spoke in support of the proposal that 
4 per cent of the income of the State should be 
devoted to scientiic research; this would provide 
about £600,000 a year for research in the State. of 
São Paulo. A number of scientific workers from 
abroad attended the sessions, including Prof. Robert 
Stampfli (University of the Saar) and a representative 
of the British Council; local newspapers took the 
opportunity of giving publicity to the meeting in 
- Oxford of the British Association. The next meeting 
of the Society will ke held at Recife during June/July. 
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Announcements 


- CAPTAIN KENNETH Sr. BARBE COLLINS has been 
appointed hydrographer of the Navy in succession 


to Vice-Admiral Sir Archibald Day, who has held . 


this appointment for five years. 


Pror. James Kanparr will deliver the Leonard 
Dobbin Memorial Lecture on “‘Michael Faraday” on 
June 6 at 4.30 p.m.; this will be the first Alembic 
Club Lecture to be delivered under the auspices of 
the Royal Society of Edinburgh. 


Dr. N. H. CHAMBERLAIN, senior lecturer in rayon 
technology in the Department of Textile Industries, 
University of Leeds, has been awarded the Warner 
Memorial Medal o= the Textile Institute in recog- 
nition of outstanding work in textile science and 
technology, and particularly for work published in 
.the Journal of the Textile Institute. 


TuE second congress of the International Diabetes 
Federation will be held in Cambridge during July 4-8. 
The congress will cover the problems of laymen, 
medical practitioners and scientific workers; thus 
some sessions will discuss social problems (national 
.and international) where the emphasis will be more 
on the medical sid=, some will be for laymen only, 
covering social provlems of a purely welfare nature, 
and others will ceal with clinical and scientific 
matters. The lanzuages of the congress will be 


English and Freneh. Further information can be’ 


obtained from the crganizing secretary of the congress 
at 152 Harley Streat, London, W.1. 


Tae Summer Meeting of the Physical Society will 
be held in the Lecture Theatre of the George Holt 
Physics Laboratory, University of Liverpool, during 
July 5-6, the subject of the meeting being “High- 


Energy Nuclear Phzsics”. Contributions are expected ` 


from the Atomic Energy Research Establishment, 
Harwell; Universisy of Birmingham; University of 
Glasgow; Univesity of Liverpool; University 
College, London; University of Oxford; and 
University of Rochester, New York. Accommodation 
can be arranged in Derby Hall Hostel, North Mossley 
Hill Road, Liverpool 18, if application forms are sent 
there before June 16. The meeting is open to all 


on application to thé Physical Society, 1 Lowther, 


Gardens, Prince Consort Road, London, S.W.%. i 


In the account of the activities of the Common- 
wealth Fund, New York, published in Nature of 
April 23, p. 716, two mistakes havegpccurred in the 
last paragraph. ‘The appropriations should read : 
"100,000 dollars for advanced felloWships®n medicine 
and allied fields, argl 685,890 dollars for the two-year 
budget of the Division of Education, the name of 
which has recently been changed to Division of 


International Fellowships. 
& 
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SOILLESS CULTIVATION OF CROPS IN INDIA 


By J. W. E. H. SHOLTO DOUGLAS 


- Officer-in-Charge, Hydroponic Research, Ministry of Foog, India 


TH the object of evolving less-complicated 
methods of soulless cultivation, research studies 
in hydroponics were commenced in 1946 at the 
Government of Bengal’s experimental station at 
Kalimpong in the Darjeeling district of India. The 
object was to perfect a novel system of which. 
practicability and smmplicity would be the keynotes, 
suitable for use by the layman. It was hoped that 
eventually hydroponics would be able to make the 
large cities self-supporting in all vegetables, and 
bring barren regions under cultivation. . 

The results achieved, after a period of nine years 
experimental work and extension activity, are of 
some interest. Not-only in India, but also in other 
countries, the Bengal methods of soilless culture have 
made good progress. Inexpensive to instal, simple to 
mamtain and economical to operate, the technique 
has reduced equipment-to a minimum, and made 
full use of indigenous materials, ‘while straight- 
forward rules have been framed to guide the operator. 

Hydroponic troughs have been laid down at the 
most unpromising sites. With the Bengal system, 
beds may be made from almost anything except 
galvanized iron, but if this has to be used it should 
first be given a coating of asphalt enamel. Wood, 
concrete, felting, bricks, mud plaster, iron and steel, 
asbestos sheets, and puddled alkah-treated clay are 
all satisfactory. The best width for troughs is one 
yard, and any convenient length. The sides of a 
hydroponic bed should be about eight mehes in 
height. Drainage is provided by semi-porous walls and 
small holes around the bases, with guttering to carry 
off seepage. The bed is filled to a depth of eight inches 
with a coarse inert aggregate, preferably a mixture 
of five parts of stone chips, gravel, broken bricks, or 
leached cinders, of £-} in. grade, and two parts of 
sand or rock dust. This is the growing medium. 
Water is introduced to this aggregate by a system of 
inlet pipes. An ideal degree of saturation has 
to be maintained: the best example is to say it 
should resemble a damp sponge just lightly wrung 
out. Excessive dryness or water-logging has to be 
avoided. 

The nutrients may be applied in more than one 
way. A balanced formula made up of fertilizer grade 
salts, and applied dry by spreading between the rows 
of growing crops, at the rate of two ounces per one 
square yard of trough surface space every ten days, 
is the most popular method. Nutrients applied dry 
must be immediately watered in with a light spray 
of water. Resort may also be had to amberlites, or 
synthetic resins on which are adsorbed cations and 
anions. These will supply the plants with the 
euecessary nutrients throughout the whole growing 
seasof, only one application being called for. 

In Indi&,.the following formula, made up from 
fertilizer-grade salts, has givan good results : 


Fertilizer 
trate ef soda 
or 


Ammonium sulphate 
Superphosphate © n 

Calcium. sulphate . i e 
Potassium sulphate Ds, 4s 

Magnesium sulphate 4 
Trace Glements 


The minor elements mixture consists of: 


Zine sulphate 3 0,dgam. 
Manganese chloride 90 ,, 
Borie acid powder 70 ,, 
Copper sulphate OD p 
Tron sulphate 100 n 4 
32 0 dram 


Application rate for this nutrient mrxture is 
14-2 oz. per square yard of trough surface space 
every week or ten days, as required. 

The quantities of synthetic resins used per one 
square yard of trough space to last for six months | 
are as follows : 


Amberlite 

Catt ~ 87 oz. š 

Mgt+ LBs 

HPO. 23 s 

S9,” 5 FE) a 
HBO, ‘oe 

Fett 1 dram 

Mott 2 33 


Potassium nitrate is applied two or three times 
weekly in the irrigation water at the rate of 20 oz. 
to 100 gallons of water. Other elements are present 
as impurities in the media. 

Glass matrices, of the following composition (per 


he. 


Peal 


cent), are now bemg tested with the object of sub- ` 


stituting them for the trace-element mixture hitherto 
used m the fertilizer grade salt formule: boron, 
2:5; manganese, 4-4; iron, 11-0; molybdenum, 
0-22; copper, 0-44; and zinc, 4:4. Rate of appli- 
cation is 1 tb. to 400 square feet of surface area per 
season. 

The general aim has been to maintain a balance 
of the nutrient elements within the fqllowing frame- 
work, whatever the vehicle used for supplying them 
may be: 


Element ppm’ 
A erogen 200—400 

tassium 100-200 
Phosphorus 80-100 
Magnesium 50-100 
Calcium 300-500 
Tron 2-10 2 
Manganese 0 5-5 
Boron 0-5-5 
Copper 0-5 

inc 10 


A deficjency of any particular element has been 
found to produce symptoms approximating to those 
listed below : 


P Indicating 
Characteristic symptoms i & lack of 
Plant light green in colour, slow growth, general 
necrosis of tissue, poor development, stunted and” - 
yellowish leaves Nitrogen 
Abnormally dark green plants, purple or reddish pig- 
mentation, dull appearance Phosphorus 
Crinkled and curled leaves, mottling in places with 
chlorosis at tips, brown and scorched fo age Potassium 
Dark, stunted appearance, death and blackening of 
terminal buds, shortened roots with necrotic apices Calcium 
Chlorosis between leaf veins, spotting first white, later 
ng to brown Magnesium 
Severe arer vani chlorosis, followed by burning, veins o 
remain`gree Tron 
Small brown nectotte spotting or checkeringYollowing 
chlorosis Manganese 
Veins turning yellow with dead areas of a purple 
colour forming at leaf bases. Entire plant yellowish Sulphur 
Distortion of leaves, chlorosis beginning at bases and 
margins, gummy or corky deposits in fleshy organs, 
hollowing brite stems - Boron 
Irregular chlorotic spotting between veins of older 
ie. PR rapid with defoliation. Die-back P 
: Cc 
Pronounced top wilting and Jack of turgor, some p 
chiorosis a Copper 
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pH values of the moisture present in hydroponic 
beds operated under the Bengal system should 
“~approximate to readings between 6-0 and 6-5. These 
are the most suitable reactions for all general crops, 
though experience has indicated that for some plants, 
such as potatoes, a lower pH, sieh as 5-0, is desirable. 
However, for practical work it is necessary to lay 
down a figure which gives reasonable results in most 
circumstances BDH Universal is a satisfactory 
indicator for use by the relatively unskilled person. 
A variation of a few grams in the salts applied in 
bulk under practical conditions is immaterial. In 
India, care is always taken to impress upon growers 
that the rules laid down for operating techniques 
must be strictly followed, since the safety margin is 
narrow. Very often tablets containing the complete 
formula, or packeted ready-mixed salts, are issued to 
the public. 

In Bengal, at the experimental sectors at Kalim- 
pong, the salinity of the water supply is between 
120 and 130 parts per million. 

Overhead shading of mats 1s provided on canopies 
eight feet high, so as to admit morning and evening 
light, but to exclude the scorching rays of the noon- 
day sun. Evaporation is also checked by these 
devices. In colder climates, such as that of the 
United Kingdom, cloches could easily be fitted to 
provide protection in winter. 

Results. A few of the trials undertaken in Bengal 
are reproduced to illustrate what has been achieved : 


Tomoe Plots of Suttons ‘Best of All’ have given averages of 
of fruit per plant, excluding ‘chats’, as against soil control 

yea of 8-10 Ib. Acreage averages come to 150 tons. Growth 
period is about 170 days, with picking beginning on the ninetieth 
day after sowing. 

Lettuce: Several varieties, Including ‘New York’, ‘Cos’, ‘Wayahead’, 
gave crops of between 30 and 50 lb. per 100 Square feet, with a 

growing time of 35 days. 

Maze: ‘Yellow Flat’ maize has produced ylelds of 6,000 Ib. of grain 
per acre, against the usual crop in soll of 2,000 Ib. 

French Beans: Dwarf ‘Canadian Wonder’ produced 1 Ib per square 
roal of edible pods 40 days from sowing. sate continued for a 


nth 

Rice: 8,000 Ib. of grain per scre. 

Potatoes : Averages of early new varieties (Dovlesing Red’) gave a 
tonnage of 65 to the acre, and maincrops 90 

Qnion: Variety ‘Baluchistan’, yield amounted to l 160 Ib. from each 
200 square feet of bed. 

Beetroot: +b. to the square foot in soiless beds. 

Broad Bean: A vigi of 4 lb. to the square foot. = 


é 


The question of water consumption has also 
received attention. It is of considerable importance. 
Obviously hard and fast rules cannot be laid down, 
since in different regions the rate will vary. In North 
Bengal ıt needs 200 gallons two or three times a 
week during the dry season, with maximum and 
minimum daily temperatures of 80° F. and 50° F., to 
keep suitably moist a trough of one thousand square 

‘feet. Less is required in colder places, and more in 
very hot localities, unless the climate is humid. 
However, hydroponics under the Bengal system com- 
pares favourably with soil, since it is obviously 
better to run the available water supply into con- 
trolled soilless beds than to dissipate it wastefully 
over the fields. At no time should ‘ground’ tem- 
perature, that is, surface heat of the soilless beds, be 
allowed to exceed 90° F., otherwise transpiration will 
pass the safety limit. This problem has been solved 
in Bengal by usiig the overhead canopies. 

A device for automatically distilling fresh water 
from brine for use in hydroponics has been tested 
successfully. In India, the apparatus, which consists 
of a dome of metal covering water trays surrounding 
a central column of calcium chloride, has given good 
resulte It works by means of the®sun’s heat, 
evaporating the trapped water into vapour in the 
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d2y-time, which then condenses at night with the 
"fall in temperature. The salt is loft ın the trays. 
The device is portablè. 

Further trials are proceeding at the Indian units 
with additional aids to cultivation, such as phosphate 
pebble rock, and crushed rock phosphates, activated 
sludge powders, wood ashes, effluents, and other 
materials. 

A Hydroponic Irformation Centre has been opened 
at P.O. Box 31, Eombay, India, to provide advice 
and literature on the method. : 
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ELECTRONICS IN THE IMPERIAL 
COLLEGE OF SCIENCE AND 
TECHNOLOGY, LONDON 


By Dr. D. GABOR 


N recent years, the shortage of physicists and 
engmeers trained for the development and produc- 
tion of valves and electronic devices of all kinds has 
become alarming. The British valve industry is at 
present producing valves at the rate of 60 million a 
year, and television tubes at the rate of 1-8 million. 
Not only future expansion but even the maintenance 
of the present volume of production will be jeopardized 
unless research, development and modern production 
methods keep step with international competition, 
and this depends n the first place on the supply of 
trained specialists Recognizing this situation, two 
years ago the British Radio Valve Manufacturers 
Association approached Prof. Willis Jackson, then 
head of the Electrical Engmeering Department in the 
Imperial College oF Science and Technology, London, 
with an offer of support for a full-session postgraduate 
course in applied slectron physics. With the aid of 
& generous special grant by the University Grants 
Committee, the Electronics Laboratory of the 
College was completely re-equipped, and the course 
opened for the session 1953-54. It now forms a 
permanent part cf the general postgraduate course 
in electronics anc communications which was first 
organized in the College in 1949. 

The curriculum is intended to follow, more or less, 
the course of a va2uum device from research through 
development to production. All electronic vacuum 
devices are based >n the dynamics of the free electron 
in electromagnetiz fields; hence the course starts 
with an introduction to electron dynamics and 4 
recapitulation of electromagnetism, immediately 
followed by practizal exercises. ‘The students receive 
their first mtroduztion to high-vacuum techniques at 
a special test-benzh, fitted with all types of vacuum 
gauges, where they cam verify for themselves the laws 
of the flow of gases at low pressure,pumping speeds, 
etc. Another tess bench is equipped for the verifica- 
tion of the basic waws of gas ar Paap and & third, 
a large demounteble vacuum tank, for the demon- 
stration of electran optics. 

As rigorous analytical methods are seldom appli- 
cable to practica. problems, the main emphasis in 
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the teaching of electron dynamics and electromag- 


netism is on numerical and model methods. A large® 


electrolytic tank is available for the rapid and 
accurate charting of electrostatic fields in two or 
three dimensions, and for certain magnetostatic fields. 
Electron trajectories are plotted graphically by a 
hand-operated tracing trolley and by other methods. 
In the special case of cylindrical or ‘plane’ electro- 
static fields, a large rubber-membrane model enables 
the field and the electron trajectories to be obtained 
in one experiment, by rolling steel balls over the 
membrane. These methods are usually sufficient for 
an approximate design of the electrode shapes in 
valves, television tubes, electron multipliers, image 
tubes and other devices. For the testing and final 
correction of the design, demountable vacuum 
chambers are the most effective aids of the research 
and development engineer. Three large metal 
vacuum tanks are avauable, in which vacua of 
the order of 10-° mm. mercury can be maintained 
while six or more mechanical adjustments are 
carried out from the outside without breaking the 
vacuum. 

Once the electron-dynamical design is fixed, 
technological development can start, which leads 
ultimately to a sealed-off device, to be put in the 
hands of the circuit engineer. The technological 
equipment of the Electronics Laboratory in the 
Imperial College is sufficient for making up almost 
any type of vacuum device, and for instructing the 
studertts ın most of the usual processes. The glass- 
blowing shop 1s equipped with a large horizontal glass 
lathe and two smaller vertical machines, with supplies 
of coal gas, oxygen and hydrogen for glass and quartz 
blowing, and with annealing ovens. ‘T'wo hydrogen 
furnaces and a muffle oven are available for the heat 
treatment, in protective atmospheres, of metals for 
use in vacua, and a large, 30 kW. vacuum furnace is 
under construction for temperatures up to 3,000° K. 
A number of spot welders and a small atomic arc 
welder are provided for the assembly. The exhausting 
of valves up to the size of small cathode-ray tubes is 
done on two medium-size exhaust stands; a large 
stand serves for television tubes ; all are supplied with 
high-frequency power from a large induction heater. 
An electroplating and cleaning plant and several 
stands for vacuum coating of metals complete the 
technological equipment. 

The theoretical traming of the postgraduates 
centres on vacuum electronics; but ım view of the 
growing importance of semiconductor valves, they 
attend also a course on the physics of solids. (Labora- 
tory equipment for germanium techniques is avail- 
able.) Other items ın the syllabus melude electro- 
magnetic theory, microwave techniques and circuit 
theory, with exercises in the Microwave and Com- 
munications Laboratories of the Department. There 
is ample opportunity for attending special courses on 
mathematics, wave mechanics, higher circuit theory, 
acoustics, ultrasonics and communication theory for 

ethose specially interested. 

From its inception in 1953, the lectures given in 
the cours® by the teaching staff of the Imperial 
College have been supplemented by special lecturers 
from mdustry. _Leading specialists have been invited 
to giv® comprelfensive surveys of technological topics 
such as ceremics, metals in vacuo and glass, and on 
advanced électronic topics such as microwave valves ; 
also on engineering “econontcs afid quality control, 
which are of special iftterest for future produftion 
engineers. 
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The postgraduate course of the College in applied 
electron physics is open to applicants holdmg the 
B.Sc. or higher degrees of British, Commonwealth n 
or equivalent universities, but in special cases also to 
holders of Higher National Certificates, if the appli- 
cants have had previous experience in electronic 
research, development or production, and if m an 
interview they are judged likely to profit from the 
course. . 

In the third term the postgraduates are given 
problems, usually of a practical kind, which might 
lead to useful results and which require independent ~ 
thinking, and they are provided with experimental _ 
equipment for two to three months research or 
development work. Those who are successful are 
entitled to submit a thesis for the diploma of the 
Imperial College (D.I.C.). This is a unique oppor- 
tunity for those who for some reason have missed 


the university, and whose gifts have been discovered — 


too late, to obtain an alternative award with a recog- 
nized reputation. ; 

The British Radio Valve Manufacturers Association 
is aiding this course not only by financing its running 
expenditures, but also by sending to it some of its 
engineers and physicists who, m its opinion, can 
profit more by broad and intensive academic instruc- 
tion than by the experience which they could acquire 
in the same interval of time in an industrial laboratory 
or production department. Moreover, certain com- 
panies may be willing to subsidize the traimmg of 
students who have the intention of joming mdustry 
after their postgraduate year, provided they show 
sufficient promise. Though the present shortage of 
electronic physicists and engineers makes it very 
desirable that entry into industry should not be much 
delayed, those attending this course who have shown - 
outstanding scientific ability and interest are encour- 
aged to do a further year or two in the Research 
School of the Electromes Laboratory. This will 
enable them to acquire the M.Sc. or Ph.D., provided 
they have the necessary first degree. Fully trained, 
hard-working specialists are indispensable for main- 
taming the present strong position of the British 
electronic industry ; but only exceptional engineers 
and physicists can put it in the lead. 


X-RAY ANALYSIS GROUP OF  _ 
THE INSTITUTE OF PHYSICS 


SPRING CONFERENCE e 


HE spring conference of the X-Ray Analysis 

Group of the Institute of Physics was held in 
the H. H. Wills Laboratory of the University of 
Bristol during March 30-April 1. 
tions which were read by members of the Group and 
others covered a wide range of interests and were not 
restricted to any one particular aspect of X-ray 
crystallography. A particularly stimulating evening 
discourse was delivered by Prof. H. C. Longuet- 
Higgins, who discussed the peculaar problems posed 
by the structures of the hydrides_of boron. 

The first paper, by Prof. A. J. C. Wilson, dealt _ 
with his further investigations on the effects of 
various symgetry elements on intensity distribution 
functions. He has extended earlier studies to cover 
cases wherę molecules possessing centres of symmetry 
are placed in space groups containing other syfumetry 
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elements in addition to centres of symmetry. The 
resulting distributions have been evaluated approx- 
«imately : they. are found to he somewhere between 
the centric distribution (asymmetric molecules in a 
space group containing only a centre of symmetry) 
and the bicentric distributiom (that is, molecules 
containing a symmetry centre in a space group with 
only a centre of symmetry). Expressions for the 
variance of the new distributions were given. Dr. 
T. H. Goodwin’ then.described some results of applymg 
the molecular orbital technique of wave mechanics 
«to the calculation of bond-lengths in conjugated 
_ compounds. In the cases of a number of hydro- 
" carbons excelleat agreement was obtamed between 
calculated bond-lengths and those observed by X-ray 
methods. Dr. W. Cochran and Mr. M. M. Woolfson 
have extended their studies of direct structure 
determination by calculating expressions for the 
~ probability of.the correctness of sign relations for 
additional space groups. Their results, which -are in 
- good agreement with observations, show that in most 
practically mmportant cases of reasonably complex 
structures the probability of obtaining correct signs 
directly from the observed intensities is low; no 
routine solution of the phase problem is as yet 
possible. Dr. A. Klug desertbed new methods for. the 
determination of absolute intensities of X-ray 
reflexions. In essence, the mean intensity curve is 
equated to the sum of the coherent and incoherent 
scattering at large values of sin®/A; where the 
course of the intensity curve is not directly observable 
in this region, if can often be calculated from that 


portion of the radial distribution function due’ to- 


nearest neighbours. In the subsequent discussion: it 
was suggested that it might be simpler to obtam 

the necessary irformation directly from ‘powder 
patterns rather than to calculate it from single 
crystal data. 

The next group of papers dealt with structure 
determinations Dr. D. F. Grant and Dr. D. Rogers 
presented ‘their results on the structure of hydroxy- 
dihydroeremophilone, a dicyclic sesquiterpenoid, 
which confirm the configuration proposed by Simon- 
sen. This conforms to current theories of the 
biogenetic origh® of the terpenes. The structure 
determination was presented as an example of the 
use of direct methods. The Sayre—Cochran relations 
proved to be of great value in the (100) projection in 

. which the molecules are seen edgewise and in which 
there ıs much overlap of peaks, but not in the (010) 
` projection—-the plane of the molecules—since with 
about seventeen resolved atomic peaks there was 
httle stati8tical bias in favour of the true sign. Mr. 
H. P. Rooksby discussed the crystal growth of 
barium and strontium oxides in oxide cathodes. 
Semi:micro beam methods were used, and the grain 
_-Sizes were found to be of the order of a few microns. 
7” This technique revealed the presence at some stages 
of crystals several times larger than the mean size 
which had ‘previously been estimated from line- 
broadening. In-addition to crystal growth, the 
thermal treatment produces progressive lattice para- 
meter changes not as yet fully explained. Consider- 
able disturbances 1» the atomic arrangement are also 
indicated by the line-broadening which accompanies 
_-the crystal growth. Dr. J. C. Speakman had investi- 
' gated the crystal structure of the acid salts of a 
number of monobasic organic acids. he majority 
of these salts, but not all, were shown to form sym- 
metrical hydrogen bonds. Dr. H. D. Negaw and 
Miss C.“H. Kelsey presented work on the unit cell of 
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tobermorite, a hydrated calcium silicate.. © The 
&tructure 18 best described by reference to an ortho- 
rhombic unit cell; systematic absences indicate that 
the true lattice has a and b axes along the face 
diagonals of the orthorhombic cell, and is probably 
‘monoclinic A-face-centred. The crystal samples 
stidied showed a variety -of stacking faults and 
intergrowth phenomena. Dr. G. A. Jeffrey and’ Dr. 
G.’ S. Parry had re-examined the structure of 
aluminium nitride, which was shown to differ slightly 
from the ideal wurtzite structure with its tetrahedral 
arrangement of bonds, both as regards axial ratio 
and u parameter. Since, in determining the crystal 
structure it was orly necessary. to adjust the latter , 
parameter and the temperature factors, it was found 
possible to use powder diffraction data. Dr. R. D. 
Lowde deseribed a, study of neutron diffuse reflexions 
produced by a Type I diamond selected for showing 
strong ‘extra’ X-ray reflexions. Similar neutron 
effects were found which showed that the structure 
fault characteristic of Type I diamonds is one which 
affects the atomic positions and is not an exclusively 
electronic phenomenon. The shape of the reciprocal 
lattice spikes as here determined by neutron diffrac- 
tion and as studied by Wooster and Hoerni by X-ray 
methods lends weight to a suggestion that in Type L 
diamonds some ‘perts of the structure have gone 
some way towards graphite, so that quite large 
changes of atomic vositions are taking place. Small 
changes are ruled out by the X-ray results. 

The most ambrtious structure determination to be 
reported, and, indeed, perhaps the most complicated 
ever carried out, was that of a nucleotide-free 
degradation product of vitamin B,, by Miss J. 
Pickworth and Dr. D. Hodgkin. A three-dimensional 
Fourier synthesis based on the cobalt atom phases 
was first calculated. It indicated, together with 
information from s:mular calculations on the vitamin 
itself, the positions of. some twenty-five atoms sur- 
rounding the cobalt atom in a porphyrin-like struc-. 
ture. From further Fourier syntheses, side-chains, 
mainly sucemyl and acetyl attached: to the mner 
porphyrin-like group, were identified and finally 
the positions of sixty-two atoms were calculated. 
The molecule contains about seventy atoms, other 
than’ hydrogen, its approximate formula being 
CoN ,C47H.670,,Cl, end although all the positions are 
not yet certain, the general nature of the molecule is 
now evident. = 

The remainder’cf the conference was devoted to 
apparatus and techniques. Dr. Bi. T. M. Willis 
described the use cf gratings representing structures 
with stacking faulis and of modulations of lattice 
parameter and scatsering factor in a Lipson diffraction 
spectroscope. The gratings are prepared by moving 
a fine-grain photog-aphic plate past a point image by 
means of micromezer movements: they contam at 
least 100 x 100 ‘atoms’ and can be prepared in 
about one hour. Mr. E. F. Priestley showed how 
rapid fluorescehce analysis can be carried out using 
photographie recording and curved lithrum fluoride | 
crystals as analysers. In order to detect fraetions 
present to the extent of one part in tenethousand, 
exposure times of aboyt half an hour are gequired : 
normally exposures of about one minute suffice. All 
elements heavier chan potassium ch be detected. 
In another paper he described theemethgds used for 
perfecting the monochromator technique ‘and its 
application in co-fjuncion with focusing powder 
diffrdction cameras. Dr. W. CS Nixon gave an account 
of his point-sourca~ X-ray tube. Using magnetic 
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focusing, it has been found possible to produce a 
source less than one micron square on an. air-cooled 
, foil transmission target which can be loaded to a 
power of one watt. Thus the brightness is about 
1,000 kW./mm.?, as compared with an effective 
brightness of about 1 kW./mm.? in a normal fore- 
shortened diffraction X-ray tube focus. The new 
point source has been employed principally in shadow 
microscopy, when a resolution of about 1000 A. has 
been obtained ; applications in microbeam diffraction 
are’ being studied. Dr. J. W. Jeffrey analysed modern 
practice in intensity estimation where insufficient 
attention is often paid to experimental accuracy. He 
described methods of grinding specimens to a 
spherical shape to facilitate absorption corrections ; 
the use of some form of integrating mechanism on 
moving-film cameras permits the employment of a 
very simple densitometer. Dr. U. W. Arndt reported 
only moderate success in the use of radioiodine for 
silver estimation in photographic images ; the method 
gives a measure of the integrated intensities of single 
crystal spots. In spite of a number of ingenious 
suggestions to obviate this, it is generally necessary 
to punch out each spot individually before measuring 
the activity. The use of emulsions considerably 
thicker than normal increases the sensitivity to 
X-rays and the reproducibility of measured intensities 
at the expense of much more elaborate processing 
requirements. Dr. R. L. Gordon discussed methods 
of making ‘lost counts’ corrections in monitored 
Geiger-Muller counter systems and described a direct 
way of measuring the form factor for a self-rectifying 
X-ray tube. Dr. G. S. Parry and Dr. S. C. Abrahams 
gave brief descriptions of the General Electric and 
Norelco counter diffractometers, respectively. 

Dr. R. W. Cahn had used the Buerger precession 
camera for metallurgical problems where the orienta- 
tions of very small regions had to be verified, such as in 
the examination of mechanical twins in molybdenum. 
The very low background scattering allows very weak 
reflexions to stand out. Mr. H. J. Goldschmidt com- 
mented on some of the problems in high-temperature 
powder photography: his new camera, which was 
sponsored by the X-Ray Analysis Group of the 
Institute of Physics, provides the most satisfactory 
solutions to date. The greatest difficulties are those 
of specimen mounting and of evaporation of furnace 
windings; periodic calibration of thermocouples is 
always necessary owing to vapour contaminavion. 
Dr. R. Witty reported on his studies of X-ray tube 
characteristics. He pointed out the advancages of 
D.C. operation which, for the type of stationary anode 
design common in demountable X-ray tubes, permits 
a doubling of the target loading as compared with 
self-rectifying operation. Similar gains are possible 
with rotating anodes. He gave focal spot and 
saturation current characteristics as a function of 
bias voltage. This bias is most conveniently provided 
from a separate bias supply as distinct from a bias 
resistance. Mr. P. Holroyd and Dr. D. L. Smare 
¢ ad studied simular phenomena in micro-focus tubes. 

For fixed bias resistance the anode current rises 
exponentially, and the focal spot diameter falls 
exponentjally, with decreage in anode — cathode 
separation. Dr. A. L. MacKay described a miniature 
Weissenbesg mera and a miniature retigraph 
designed ta,take dull advantage of the properties of 
a micro-focus X-ray tube in the examination of very 
small crystals. A numb@ of Snovel features are 
incorporated, particularly in the design of the 
goniometer heads. - U. W. ARNDT 
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SOUTH-EASTERN UNION OF 
SCIENTIFIC SOCIETIES 


ANNUAL CONGRESS 


e 
rT “HE South-Eastern Union of Scientific Societies 
held its sixtieth annual congress in Folkestone 
during April 14-17, under the presidency of Dr. 
Russell J. Reynolds. Throughout the congress an 
exhibition of geological, archeological, botanical, 
zoological and general interest was on display at the _ 
Leas Cliff Hall, and the programme meluded a young 
naturalists’ evening, when questions from children 
were answered by @ panel of experts, and a lecture 
by Maxwell Knight on the habits of the cuckoo, 

illustrated by a film. 

Dr. Russell Reynolds’s presidential address to the 
Union was on “Cineradiography”’. He commenced_, 
by outlining the technique and application of his 
subject. Rontgen made his discovery in November 
1895, and Dr. Reynolds stall has a plate taken by 
himself by X-ray photography.in 1896. Two years 
afterwards John Macintyre produced an X-ray 
cinematograph film by re-photographing on an 
ordinary cinematograph film a series of radiographs 
of a frog’s leg which had been slightly moved between 
the exposures. Gradually the apparatus improved, 
tubes were more reliable and fluorescent screens 
gave greater lummosity. Sensitivity of film emulsion 
increased, and lenses of wide aperture were made. 
Two methods of making cmeradiograph films became 
possible—the direct and mdirect. The first utilizes 
the power X-rays have of- affecting a sensitized 
photographic emulsion; in the second the rays - 
passing through the subject strike a fluorescent - 
screen, and the shadow cast is photographed. X-rays 
cannot be focused, and this limits the direct méthod. 
Difficulties with the indirect method include the 
weakness of the intensity of light emitted by the 
fluorescent screen; when this is increased, the 
exposure risk to the subject is also increased. Dr. 
Reynolds said that he began his cineradiographic 
experiments in 1921 using the indirect method. Later 
he introduced a switch which gynchronized the 
excitation of the tube with the opening of the camera 
shutter, thus reducing both the exposure of the patient 
to risk and the strain on the tube by half. Improve- 
ments continued, and at the present time the method _ 
used is reliable and safe. The cost has been reduced 
and does not exceed that of a complete X-ray examma- Ê~ 
tion in the usual way. Modern apparatus has a 
specially designed transformer unit, and*the X-ray 
tube has a double-focus cathode. The camera lenses 
have a wide field, the apertures being f/0:7 and f/1-5 ; 
the speed of the camera can be adjusted at will from 
3 to 100 frames per second. The technique m making 
cineradiographic film differs little from that employed ` 
in normal radiography. Dr. Reynolds stressed the 
importance of the use of short coils of film that ~ 
can be projected continuously, not only for the 
purpose of medical diagnosis, but also for training 
students. . 

The presidential address toethe Archeological 
Section was given by Major H. M. Rand, who spoke 
on “The Saxon Shore Forts of Kent’. He said that _ 
historical evidence, often not contemporaneous, can 
be misleading and that muddy boots are sometimes 
better than documents. The archzxological approach 
is the comect one, and excavation may solve the 
problem of the ‘lost centuries’. There is an®absence 
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of uniformity in the forts: some are rectangular 
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geology. Much work is left to be done in spite of the 


(Reculver), others oval (Pevensey), and the areas vary eintensive work of Rowe, Jukes-Browne, Whitaker 


from five to nine acres. Occupation in some com- 
menced in the first century and continued until the 
fifth; in others there is evidence of two separate 
periods in the second and fourthcenturies. The coast- 
line differs considerably from that of the présent day, 
erosion and silting up, particularly of the Wansunt 
Channel, making the location of the forts problem- 
atical. The Kent Archzological Society commenced 
excavation at Richborough in 1922, and the fifth 
report 1s now in the press. The cruciform platform is 
unique, and may have supported a monument to 


~ commemorate a triumph during the third century ; 


triple defensive ditches were raised about the same 
time. 

Dr. Maurice Burton gave the presidential address 
to the Zoological Section, his subject being “‘Art in 
Animals”. He said that be differs from some of his 
colleagues in the line drawn between man and. the - 
other animals, for we may tend to trust our reason 
too much. There is opportunity for us all to study 
the difference between human and animal behaviour. 
The love behaviour is much the same, that of male 
and female sticklebacks being a case in point. Maybe, 
he said, the difference is one of quantity rather than 
of quality. Dr. Burton spoke of the beauty, to our 
eyes, of the shells of single-cell animals, the Foramini- 
fera, and of the sponge called the Venus flower basket. 
He mentioned the ability of lower life forms to take 
material from outside their bodies to construct 
beautiful homes—the tube-making worms, caddis a 
fly larvæ and the nests of fishes and birds; the web 
of a spider compares favourably with the efforts of a 
civil engineer. The difference between man and the 
animals is that esthetic appreciation bas evolved 
man’s consciousness of his art. In animals mechanical 
skill ‘is highly developed. Dr. Burton then dealt - 
with the evolution of the eye from the light-sensitive 
cell of the lowest organisms. The bower birds 
have especial skill in the construction of their 
elaborate houses, for they use natural pigments for 
colouring sticks, selecting favoured: ones and burying 
those considered distasteful. Colour should be 
related to the development of the eye, and while at 
times its value is protective, at others it has a physio- 
logical value: it has signal values with the birds and 
fishes and arouses emotions. The appreciation of 
sounds by animals when they have no other apparent 
value than esthetic was briefly mentioned by Dr. 
Burton, and also the question of taste. 

Dr. Francis Rose, as president of the Botanical 
Section, spoke on ““‘The Flora of Kent”, saying that 
the earliest plant records are those of Turner, in 1549, 
dealing largely with the plants of the Dover area; the 
inaccessibility of the Weald prevented recording from 
there. The Elizabethan records were from the point 
of view of the herbalist ; Gerard, in 1597, recorded 
plants still thriving in the same localities. Even 
during the nineteenth century transport was difficult 
in the Weald, thus accounting for some of the missing 
species in the work of Hanbury and Marshall. Dr. 
Rose commenced his work upon “The Flora of Kent” 
in 1942, and it will be published during the autumn 
of this year. Its sections deal with the distribution of 
species, the ecology, plant distribution as a whole and 
floral statistics. C. W. Wright chose for the presiden- 
tial address to the Geological Section the subject of 
“Unsolved Problems in Cretaceous Stratigraphy and 
Paleontology” and commenced by sgying that 
Folkestone can be regarded as the centre of English 


and the Weald Research Committee of the Geologists’ 
Association. Thers are many surprises around the 
corner, said Mr. Wright. The beds at the base of the 
Albian, thought to be allied to the Lower Greensand, 
may be more close.y related to the Gault. Although 
each ammonite carries its evolutionary life-history, 
species evolved and disappeared in such relatively 
short times that the gaps between the species now 
found causes problems which may never be solved 
owing to the vast amount of material denuded, so 
removing the required evidence. Lithographical 
similarity in various districts can be misleading as 
regards zoning, es paleontological evidence has 
proved a sub-zone difference in some cases. World- 
wide correlation is exceedingly difficult owing to the 
lack of evidence, and Mr. Wright emphasized that 
ammonite materia., however fragmentary, is needed 
to aid the solution of the problems. 

During the congress favourable weather conditions 
enabled the full prcgramme of excursions to be carried 
out. ” The archeologists visited Wye College and 
Church, ancient occupation sites on the Downs, 
Studfall Castle, tha Roman fort of the Saxon shore 
and a fortified Menor House at Westhanger. The 
botanists and zoolcgists went to Westwell, Hothfield, 
Little Chart, Saltwood, Romney Warren, Dungeness 
Bird Observatory and the Folkestone Corporation 
greenhouses. The geologists made excursions to the 
Warren Defence Works, the Stour Valley near 
Ashford, Great Thart, Kennington, Wye and 
Brabourne. . 

The sixty-first annual congress of the Union will 
be held next year :n Tunbridge Wells during May. 


CARNEGIE UNITED KINGDOM 
TRUST 


REPORT FOR 1954 


Le forty-first annual report of the Carnegie 
United Kingdom Trust*, to which are appended 
the accounts for the year ended December 31, 1954, 
covers the fourth year of the present quinquennium. 
and is concerned ‘ehiefly with the development and 
direction of existing schemes. Such good progress 
has been made with the programme for the develop- 
ment of local museum services that during the year 
the allocation of £40,000 for the five years was 
increased to £60,C00, most of the fund being ear- 
marked for direc; grants to enable museums to 
improve their standards of display. In this field, the 
most important event of the year was the reopening 
of the Taunton Castle Museum after its complete 
re-organization. The Trust notes that the service of 
expert reports has continued to be of much value to 
the museums movement, but that a major difficulty 
in re-organization aas been that the schemes ‘involvee 
the exercise of technical skill beyond thg resources 
of the museums concerned. Grants for reorganizing 
displays were made during the year to the Banff 
Museum, Hove Museum of Art, Museum of Lgather- 
craft, London, Torquay Natural History Society 
Museum, Truro M:iseum and the Worthing Museum 
and Art Gallery. During the year, five village hall 


Ld & 2 
* Carnegie United dom Trust. Forty-firat Annual Report, 1954. 
Pp. aaa. Dantenmine : Carnegie United Kingdom Trust, 1955.) 
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schemes receiving grant-aid were completed, and 
work began on three other schemes. The Trust? 
welcomes the indication in the Queen’s Speech on 
November 30 that restrictions on village hall expendi- 
ture will be eased, and it is hoped that building will 
be started during the next twelve months on the 
seven remaining schemes. 

During the year, 269 new cases were referred to 
the Family Discussion Bureau, which also stabilized 
its function as a, training agency. The Family Welfare 
Association expected to publish in February 1955 a 
book entitled “Social Casework in Marital Problems : 
Studies in the Development of a Psycho-dynamic 
Approach”. The Trust is also specially interested in 
a project of the Association which seeks to provide 
by research some knowledge of the nature of problem 
families and to suggest how’to deal with them, and 
also to provide social workers concerned with family 
problems with practical hints on day-to-day pro- 
cedure when immediate action is demanded. Eleven 


Family Service Units are now operating, and the. 


Trust’s grant is supporting the development of units, 
the collection and assessment of research data, and, 
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mainly, the training’ of social workers in family 
service techniques, which is done basically by closely 
supervised field-work with attendance at special, 
courses organized by universities and professional” 
bodies. 
Good progress has been made in defining the work 
which the National Association for Mentel Health, 
formally inaugurated last July, should attempt: m 
the north of England. The research council set up 
by the College of Teachers of the Blind, to which the 
Trust promised a grant of £100 a year for three years 
for research into the possibility of gstablishing _ 
standard attamment tests for children.in blind _ 
schools when making selections for further education, 
has also started research on the design and testing of 
apparatus to throw light on how the blind detect 
obstacles and whether the art can be taught; and a 
grant of £400 has been made to the British Association 
of the Hard of Hearing for the installation of a 


` recently developed public-address system. A new 


course in applied social studies at the London School 
of Economies and Political Science was inaugurated 
with twenty-five students in October. 


THE MITOTIC CYCLE IN VICIA FABA 
By Dr, JOHN MCLEISH 


John Innes Horticultural „Institution, Bayfordbury 


T sensitivity of living organisms to ionizing 
radiations can be assessed in terms of rapid 
morphological change, chromosome breakage and 
gene mutation. It is generally agreed that sensitivity 


varies not only between individuals but also between | 


the tissues within individuals according to the genetic 
constitution and physiological activity of ther cells. 
In the dividing cell, sensitivity, which is readily 
assessed. by chromosome breakage, can be influenced 
by the number of chromosomes}, their position and 
mobility in relation to one another? and to the phase 
through which the cell is passing at the time of 
irradiation*-*. It may also be modified by various 
physical’ and chemical! agents. 

Yet there have been very few demonstrations of 
the influencing of sensitivity by genes’ or by any of 
the visible elements comprising the chromosomes 
themselves*. In the latter case, this has been. difficult 
to show since between closely related varieties or 
within single tissues there are rarely any detectable 
chromosomal differences which would form the basis 
of a comparison of radiation effect. 

This diffculty can now be overcome to some extent 
by giving a preliminary chemical treatment to induce 
localized chromosome breakage. Such a treatment 
produces, within @ single tissue, a mixed population 
of cells with known differences the variable response 


ef which to a single irradiation can be studied. 


In ¢hese experiments, secondary lateral roots of 
Viera faba seedlings growing in tap water were 
treated with a 0-1 mM agqugous solution of maleic 
hydrazide for five hours. Maleic hydrazide is known 
to induce breakage in, or close to, heterochromatic 
segments’ ; 2nd with the dose employed 83 per cent 
of breaks occur in and around the large segment in 
the nucleolar arm of the Jéchrdmosome. Thus the 
majority of acentric frégments carry nucleolar otgan- 
izers. These become randomly distributed between 

e 


daughter cells at the completion of one mitosis, 
Then, by a mechanism which I have described else- ~ 
where!®, a high proportion form» viable micronuclei. — 
which persist and reproduce in step with the main 
nuclei through consecutive mitoses. After 2-3 days, 
cells are present, in the roots with 0-5 nucleolar 
organizers, Pe 

In Vicia roots the mean time for the mitotic cycle 
is of the order of 24 hr.11s12, Therefore, after the 
maleic hydrazide' treatment, when some cells had 
completed two mitotic cycles, an X-ray dose of 100 r. 
was given. Roots were then fixed st, 6, 10, 14 and 
18 hr. later (Fig. 1). But all these fixations were 
made 72 hr. from the start of maleic hydrazide 
treatment and in all cases the last 14 hr. were 
occupied in pre-treatment in 0-05 per cent colchicine _ 
to facilitate scoring. Roots receiving maleic hydrazide 
or X-ray treatment alone were also fixed as controls. ` 
Observations were made on Feulgen squash pre- 
parations, and the total breakage (chromoséme breaks 
B” + chromatid breaks B’ + minute fragments mB’) 
scored in all classes of metaphase cell. The results 
for cells with various numbers of nucleolar organizers 
are summarized in Fig. 2. 

Differences in breakage between the different cell ~ 
types are, immediately apparent. But as radiation _ 
breakage has been shown to be at random™* and 
proportional to chromosome-length', breakage fre- ` 
quencies must be corrected to allow valid com- 
parisons between different cell types to be made. 
Statistical tests can then be applied after making 
allowances for. changes in total chromosome-length 


per cell resulting from the deficiencies and dupli-, - 


cations induced by maleic hydrazide. The frequencies ` 
shown in Fig. 2 have been corrected in relation to 
the normal chromosome complement in this way. 
Breakage in cells with 3, 4 and 5 nucleolar organ- 
izers is significantly lower than in cells with two 
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72hr. mitosis is delayed by 4 hr. In 
the present experiments, using 
the timing of Howard and 
Pelc, DNA synthesis probably 
ends about 14 hr. before meta- 


Malele hydrazide 18 14 10 6 4hr. 
(0 1 mAf/5 hr) 7 g X-rays (100 r.) phase. If so, cells with extra 
i f nucleolar organizers show 
Fıg. 1. Scale showing times dt which roots were irradiated in relation to their earlie . mye ie 
treatment with maleic hydrazide ere their difference m sensitivity 
oy pes shortly after synthesis is com- 


Time after rrradiation (hr ) 


Fig 2. 


anizers (values lumped as they show no s 
lis without nucleolar organizers do not an 


four and five’ or 
X-ray contror 


organizers both at 10 hr. (7 d.f., p < 0-05) and at 6 hr. 

(10 d.f., p < 0:001). None of the other differences is 

significant. Apart from a possible exception at 4 hr., 

cells with one nucleolar organizer are less sensitive 

than might have been expected. This may be due 

to the proximity of cells with extra organizers, all 
' having. been derived from the same original cell. 

What causes this decreased sensitivity in cells with 
extra nucleolar organizers at these particular 
times ? 

It is unlikely to be due to differences in mitotic- 
rates for the following reason. Cells show differences 
in the incidence of B’ and B” according to the time 
of irradiation in relation to the time of split. Thus 

_the ratio B’/B’ for each cell class gives an indication 
of its relative speed of development and shows in 
these experiments that there are no -significant 
differences betweeh cells with different chromosome 
complements. However, there is a slight indication 
that cells with one nucleolar organizer have a longer 
mitotic cycle; but more data are required to settle 
this point. p 

It seems more likely that the sensitivity differences 

-are related to synthesis periods in interphase. 

Howard and Pelc!* have estimated that ın root 
meristem cells of Vicia faba, DNA synthesis occupies 
6 hr. and ends 8 hr. before the beginning of visible 
prophase; and in cells subjected to X-rays%t specific 
times (which are spanned by my own fixations) 





Graph showing breakage frequencies in various cell aiai at different times 
after 100 r. 1, cells with one nucleolar organizer; 2, with two organizers; 8, with eS 

h ificant differences) : A 
ergo mitosis There is a 
low frequency of chemical breakage due to the maleic hydrazide treatment 


pleted. Here it is interesting 
to note that Thoday has 
related important changes m 
the types of breakage and 
reunion in Vicia to the timing 
of DNA synthesis by Howard 
and Pele. 

In my experiments, the 
differences in sensitivity last 
less than 10 hr. Possibly this 
covers a second and later syn- 
thesis period, in which the 
nucleolus plays an important 
part, ‘between the end of 
DNA synthesis and the be- 
` ginning of prophase. The 
occurrence of such an addi- 
tional period has already 
been, inferred?®. ` 

It is difficult to imagine 
how the presence of extra 
nucleolar organizers could re- 
duce initial breakage. It 
“seems more likely that they 
favour a higher frequency of 
restitution. Unfortunately, 
the types of reunion seen at 
metaphase are of little use m 
solving this problem. 

Similar results have been 
obtained by La Cour? m 

` Hyacinthus, where breakage 
is lowered in a trisomic 
variety having an extra nucleolar chromosome. In 
Vicia the fact tkat a high proportion of the 
extra nucleolar organizers are present ın active 
micronuclei shows tnat they act through the cyto- 
plasm. 

At present there is no evidence that other chromo- 
some elements can affect sensitivity. Although the 
nucleolar organizers are essential in this system, the., 
acentrics which carry them also carry small but 
varying amounts of heterochromatin; the relative 
importance of this heterochromatin is therefore still 
uncertain. However, a more detailed study of 
the frequency witn which these acentrics form 
viable micronuclei should throw more light on this 
problem. : 


i Bishop, C. J., Canad. J. Bot., 30, 189 (1953). 

? Darlington, ©. D., and La Cour, L. F., J. Genet., 46, 180 (1945). 
3 Conger, À., Amer. J. Bets 34, 582 (1947). 

‘Sparrow, A. H., Ann. N Y. Acad. Sei., 51, 1508 me - è 

s Swanson, C. P., Genetics 29, 61 (1944). 

*Thoday, J. M., and Read, J., Nature, 180, 608 (1947). 
* Smith, L., Amer. J. Bot.. 29, #189 (1942). 

* La Cour, L. F., Hereditr, 6 (suppl), 168 (1952 

° McLeish, J.; Heredity, 8 (suppl.), 126 (1952). 

1° McLeish, J., Heredity, 8, 385 (1954). e 

n Gray, L. H., and Scholes, M E., Brit. J. Radiol., 24 (1951). 

12 Howard, A., and Pelc, S R., Hapredity, 6 (suppl.), 281 (1962). 
8 FordeC. E., Proc. Int. Seek Congr.p Stockholm, p. 570 (1948) 
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Rock Magnetism in Iceland 


RECENT studies by J.<Hospers! have revealed that 
Icelandic basalts fall into two groups with respect 
to their remanent magnetization. In one group the 
direction of magnetization is close to the present 
direction of the geomagnetic field. In the other 
group the magnetization has the opposite direction. 


Intermediate directions are rarely found. Studies.’ 


made by A. Roche? have revealed the same fact for 
French basalts of Quaternary and Tertiary age. ‘These 
findings have been interpreted m terms of repeated 
reversals of the geomagnetic field. $ 


. For an extensive survey of the two magnetic. 


groups it is necessary to use a quicker and more 
convenient method than that of conventional mag- 
netometer Measurements in order to distinguish one 
group from the other. It is of primary importance 
to be able to tell in the field to which group a certain 
rock formation belongs. 

For this purpose we have used an ordinary field 
compass. A specimen of convenient size is removed 
from the rock, and its magnetic polarity tested by 
moving it close-to the compass. In most cases the 
permanent magnetization of basalt is strong enough 
to give an easily detected-deflexion of the magnetic 
needle. If the north magnetic pole of the specimen 
points downwards when this is placed in the original 
position, the specimen is normally magnetized ; if it 
points upwards it is inversely magnetized. 

During the year 1954 we examined several 
thousand specimens distributed over all parts of 
Iceland. This study has revealed close correspondence 
of the magnetization with distinct formations. As a 
rule, specimens taken from the same volcanic forma- 
tion all have the same polarity. 

Exceptions are found in old basalts where a weak 
and irregular magnetization sometimes prevents the 
determination of the polarity of the rock formation 
as a whole. In conglomerates the rounded pebbles 
‘usually show a random distribution of polarization ; 
but occasionally conglomerates with uniform polariza- 
“tion have been found in the older rocks. In recent 
conglomerates which have been under the influence 
of hot-spring water normal polarization has been 
found prevailing in basalt pebbles taken at the surface, 
although the underlying basaltic layers which have 
been exposed to the same temperature (c. 100° C.) 
retain the original inverse magnetization as revealed 
by cores from bore-holes. It therefore seems likely 
that the change in magnetization of the pebbles 1s 
due to chemical alteration promoted by presence of 
the oxygen of the air. Irregular magnetization in old 
basalts may have a similar explanation. 

On lewel ground it is customary to find a uniform 
magnetjzation extending over.an area of some tens 
or hundreds of square kilometres. 

Inebasaltic@nountains built up of nearly horizontal 
lava-flows, of 5.10 m. thickness each, we find layers 
of normal and inverse magnetic polarization re- 
spectively one on top of 4he.other. Hach of these 
magnetic ensembles contains from several te more 
than one hundred lava-flows. The boundaries 
between the pnagnetic ensembles are distinct and 
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usually follow a layer of sediments separating the 
basaltic flows. ° 

The total thickness of sections we have tested im 
different parts of Iceland is 21,000 m. 10,000 m. have 
been found normally magnetized, 9,000 m. inversely 
magnetized and 2,060 m. irregularly magnetized. 

From this we conclude that the amount of inversely 
magnetized basalt in Iceland is of similar magnitude 
to that of the normally magnetized. . ` 

As to area, we find a greater extension of normal 
than of inverse polarization; but this is only due 
to the fact that a large part of the country is covered - 
by tuffs and lavas younger than Lower Quaternary ~ 
and all these young rocks are found normally 
magnetized. 

Between the basaltic lava-flows there are frequently 
thin layers of red baked clay which is just as strongly 
magnetized as the basalt itself. This clay always 
shows the same polarization as the basalt on top of it~ 

Basaltic dykes usually show a regular polarization. 
The same polarization is always found in the country 
rock close to the dyke regardless of whether it cuts 
through basalt or clay. 

This has been tested for all combinations of dyke 
and country rock magnetization. 

To explain the fact thet widely different materials 
which were erupted or heated during certain periods 
of time all acquire an inverse magnetization, we see 
no other possibility than to assume that the magnetic 


‘field of the earth had the opposite direction of what 


it has to-day. Our observations indicate that there 
are found in the Icelandic basalts at least three 
periods, during which there was reversion of the 
magnetic field. The last period of reversion seems to~ 
cover the Pliocene—Pleistocene boundary and may 
thus be compared with the last period of inverse” 
magnetization in France, as found by Roche. If 
parallelism with Roche’s findings is assumed for the 
older units, the Icelandic rocks diate by us reach 
back to the Oligocene. 

This field work will be further serene in order 
to map the distribution of the various magnetic 
ensembles. In continuation of the field survey exact 
laboratory measurements of rock magnetism with an 
accurate magnetometer are now in progress. 


TRAUSTI EINARSSON 
University of Iceland, 
Reykjavik. 
, THORBJÖRN SIGURGEIRSSON 
National Research Council, - = 
Reykjavık, 
1 Hospers, J., Nature, 168, 1111 (1951) 5 Proc. E. Ned® Akad. Wet., B, 
66, 467 (1953); B, 57, 112 (1954). 
* Boche, A., C.R. Acad. Sei., Paris, 286, 107 (1958). 
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Geophysical Work in North Greenland ey 


Tue ptrpose of this. ‘communication is to record” 
briefly those results of the geophysical work of the 
British North Greenland Expedition which would be 
of interest to others visiting this area. 

One of the aims of the work yas to measure thick- 
nesses of ice by seismic reflexion methods at points 
along the traverses indicated on the map, Fig. 1.. 
In the first year of the Expedition (1953) a 6-channet 
reflexion unit was used, in the second a 12-channel 
unit. 

Except near the extreme eastern edge of the ice- 
sheet, no definite reflexions from an ics-bedroclx 
interface were detected east of a line running approx- 
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Fig. 1. Map of North Greenland showing position of line sep- 
arating reflecting and non-reflecting seismic areas i 


imately 330°, the position of which is shown on the 
map. Definite reflexions were obtamed west of the 
line, the three stations closest to it and at which 
reflexions were detected being: B 107 (77° 40’ N., 
47° 56’ W.), O2 (77° 02’ N., 45° 08’ W.) and G 
(76° 13’ N., 44° 22’ W.). East of the line, no reflexions 
were detected at B 102 (77° 56’ N., 46° 27’ W.), at 
C3 (77° 12’ N., 44° 02’ W.) or at H (76° 26’ N., 
43° 36’ W.). The distances between the pairs of 
stations B 107 and B 102, C2 and C3, G and H 
are all approximately 35 km. 

Various field techniques were employed at each 
station. At,those west of the line the best reflexions 
“were obtained with Poulter air-pattern shooting, 
although reflexions were obtained with single air 
shots. Using identical shooting and geophone 
patterns at ‘stations east of the line, no reflexions 
were obtained? 

The altitudes of these six stations are between 
2,516 metres (station B 102) and 2,780 metres (station 
G). The ice thicknesses at B 107, C2 and G are 
approximately 2,700, 2,650 and 2,950 metres, respect- 
ively. West of the line, the bedrock surface rises to 
‘ the west, the average slope being about 10 m. per 
km. 

Values of gravity were dotermined along a traverse 
~ passing through stations B 102 and B 107. A plot 
_of the values of the free-air anomalies shows a dis- 
' continuity between the station at 77° 54’ N., 46° 37’ 
W. and thgt at 77° 53’ N., 46° 46’ W., superimposed 
on the regional trend of thé anomalies. The magnitude 
of the jump is approximately 4 mgal., the anomaly 
being algebraically greater to the west. Between 
“these two stations the mean horizontal gradient of 
_the free-air anomaly is thus 0:8 mgal. per km., com- 
pared with a gradient for the regional trend of about 
0-15 mgal. per km. However, larger gradients of 
the free-air anomaly are found in other parts of the 
ice-sheet, both east and west of the line separating 
the areas where seismic reflexions are and are not 
obtamed. ‘ 

A full discussion® of these results will be given 
elsewhere. ` 
per : R. J. M. Broce 

N.V. De Bataafsche Petroleum Maatschappij. 
i C. BURL 
Department of Geodesy and Geophysics, 
eDowning Place, Cambridge. ° 
; March 22. 
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° : Eleccrons in Solutions 


THE possibility of a stable bound state of the . 
electron in water and m similar media is of importance 
in many fields of chemistry in which electron-transfer 
phenomena play a part. In photochemistry and in 
radiation. chemistry particularly, there have been 
recently several discussions of this problem’. - Since 
no definite conclusions have been reached, we have 
recently reconsidered the problem (Bareli, K., and 
Several independent 
methods used by us point to the same conclusion, 
namely, that the aqueous medrum does possess an 
electron. affinity. Regarding the quantitative value 
of the energy of sinding, two hypothetical bound 
states of the electron in water were indicated. Some 
of the methods usel by us indicated that in the first 
of these, which may be denoted by eag., the electron 
is bound with an anergy of approximately 25 keal./ 
mole. In the other hypothetical state, which was 
obtained by the use of a different approach and 
which may be denoted by H,Oaq, the electron would. 
be bound with an energy of the order of 70 keal./mole. 

Each of the methods used was sufficiently uncertain 
to make further experimental support very desirable. 
In 1934 Fernelius recorded an observation? which 
hinted at the possibility of obtaining such exper- 
mental evidence. In an attempt to obtain the most 
favourable ‘experimental conditions, we have now 
distilled metallic potassium in vacuo and studied the 
reaction of the freshly distilled potassium in the same 
vessel cooled to — 10°C. in the total absence of 
oxygen with water at 0° C. During the reaction the 
temperature did ncb rise above — 5° C. . A solution 
results, the spectrom of which is shown in Fig. 1. 
The colour decays >y two processes: (a) thermally, 
with the evolution cf hydrogen, presumably according 


to the stages : ` 
+ = ` a” 
(1) K -— Kag. + Cag 
(2) eag, — Hag, > Hag, 
(3) 2 Haq — H, 
(b) on the admission of oxygen, according to 
(4) eag + Og —> Ovag. 


with the spectrum changing accordingly. 

Using metallic sodium under similar conditions, 
less-pronounced thcugh similar phenomena occur. 

When the freshly distilled metals reacted with 
— 40°C. 
in the total absence of oxygen, bluish-coloured solu- 
tions were obtamed. The colour decayed by the 
two processes described above and also by a third 


Optical density 
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Fig. 1. Absorption spestrum of potassium in water at — 3° C., 
í in tae absence of oxygen 
j e 
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process, accompanied by a rapid evolution of hydrog 
gen, when water was added to the coloured absolute 
alcoholic solutions. 

The properties of these systems are being investi- 
gated and we hope to publish full details in the future. 
JOSHUA JORTNER 

GABRIEL STEIN 
Department of Physical Chemistry, 
Hebrew University, 
Jerusalem. 
March 3. 


*Platzman, R. L, and Franck, J., “Farkas Memonal Volume”, 21 


(1902). Platzman, B. L., “Basic Mechanisms in Radiobiology” 
* (Nat. Acad. Sex. Pub. 305, 1, and discussion, 1953). 
J. L wid., 51. Dewhurst, H. A., Samuel, A. H 


. H., and Magee, J. L., 
Radvation Res., 1, 62 (1954). Stein, G., Farad. Soc. Discuss., 


12, 227, 289 (1952). Magee, J. L., ibid., 288 
2 yeaa H. J., and Fernelius, W. C., J. Amer. Chem. Soc , 56, 1551 


The Hydrogen Atoms in Alpha- Resorcinol 


As the first example of the location of hydrogen 
atoms in aromatic molecules by single-crystal neutron 
diffraction methods, we have studied «-resorcmol, 
C,.H.,(0H),. This substance was examined with 
X-rays in 1936 by Robertson!, who located the carbon 
and oxygen atoms in the structure, concluding that 
there were O—H-——O bonds of lengths 2-66 and 
2°75 A. which formed infinite helices throughout the 
crystal. l 

Our preliminary Fourier projection of the neutron 
scattermg density on the (001). plane is given in 
Fig. 1, which shows a resorcinol molecule, inclined 
at 61° to the plane of the projection, together 
with the hydroxyl groups of neighbouring molecules. 
All the hydrogen atoms, which have a negative 
scattering amplitude for neutrons, are clearly defined. 
Those which are attached to the benzene ring have a 
C.-H distanceof approximately 1-1 A. The hydrogen 
bonds which link the molecule to its neighbours are 
non-symmetrical, with the préton about 1A. away 
from the nearer oxygen atom. 

We are at present refining the structure by differ- 
ence syntheses in order to determine these bond- 
lengths accurately, and full details of this work will 
be published in due course. 





Fig.l <A projection on thé oor) plane ‘of the neutron scatfering 


density for a-resorcinol. The Imes are positive contours 
(carbon, oxygen): the dotted lines are negative contours 
è (hydrogen) 
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We acknowledge the assistance of Mr. 8. A. Wilson, 
who grew our single crystals of resorcinol. 
' G. E. Bacon - 
i N. A. CURRY 
Atomic Energy Resegrch Establishment, 
Harwell, Didcot, Berks. 
March 7. 
1 Robertson, J. M., Proc. Roy. Soc., A, 157, 79 (1936). 
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- Detection of Free Radicals in 
Polyacrylonitrile by Paramagnetic Resonance 


Evibence has been presented! that, during the 


- polymerization of vinyl monomers under conditions 


such that precipitation of the polymer occurs, the 
propagating free radicals become occluded by the 
polymer with a resulting decrease in their access; 
ibility for reaction. The effective rate-coefficient: 
for the free radical reactions, particularly that o: 
chain termination, are thus reduced, giving rise tc 
the characteristic kinetic features observed in hetero: 
geneous vinyl polymerizations. In the case of acrylo. 
nitrile, extreme degrees of occlusion may be reached, 
leading to the presence in the polymer of trappeca 
radicals for which the propagation and termination 
coefficients are practically zero. The concentratior 
of these radicals has been estimated by reaction witk 
aa-diphenyl g-picryl hydrazyl?. We now wish tc 
report the detection and estimation of trappec 
radicals by observation of the paramagnetic resonance 
absorption spectrum of the polymer. This method 
has already been employed to detect radicals in 
activated carbon and other carbonaceous solids, 
and also in gel systems prepared from cross-linked 
vinyl polymers®. : 
Acrylonitmle was polymerized photochemically in 
a tube of + in. diameter with di-tert.-butyl peroxide 
(10 per cent v/v) as catalyst. The rate was 7 x 10- 
mol.lit.-sec.-?. After 20 per cent “conversion the 
unchanged monomer and catalyst were distilled ofi 
in vacuum and the tube sealed. The paramagnetic 
resonance absorption spectrum of the polymer was 
observed at room temperature at œ wave-length of 
3 cm., and also at 90° K. and 20° K. at 1-25 em. 
The tube containing the polymer was first inserted 
into an Hpi 3 cm. wave-length rectangular resonant 
cavity, when. an absorptian line with a width of about 
20 gauss and a spectroscopic splitting factor of 
2-00 + 0:01 was observed, using a normal crystal- 
video system of detection. Comparison of the inte- 
grated intensity of the signal with that obtained 
from low-temperature carbon samples calibrated 
directly against diphenyl picryl hydrazyl‘ indicated 
that the concentration of unpaired electrons present 
in the polyacrylonitrile was about 101” per ml. (based 
on the initial monomer volume)? The concentration 
of free radicals determined by the chemical method 
using‘ diphenyl picryl hydrazyl may be seen from 
a short extrapolation of the line in Fig. 3 of ref. 2 
to be approximately 8 x 10-5 mol.lit.-! or 5 x 1018 
radicals per ml. The agreement between the two 
completely independent methodg of radical counting 


- is nghly satisfactory. Even under the favourable 


conditions used in these experiments, only about 
1—2 per cent of the total number of radicals generated 
become trapped: hence it is clear that no kinetic 
treatment of the polymerization which embodies term- 
ination predominantly by radical occlusion is vald. 
The effect of admitting air to the polyacrglonitrile 
sample was also studied by breaking off the tip of 


- 
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the tube while observing the signal. No immediate 
“echange was noticed ; but the intensity was found to 
fall gradually, until after half an hour the signal was 
+ lost in the noise. This rather slow reduction of signal 
strength on admission of air was confirmed in the 
low-temperature experiments. In these, some of the 
material was packed into a small ‘Distrene’ cup 
immediately after contact with air, and then studied 
at liquid-oxygen and -hydrogen temperatures. A 
standard type of low-temperature H,,, cylindrical 
cavity was used. The signal obtained at 20° K. from 
such a sample is illustrated in Fig. 1; at this tem- 
perature no noticeable change in intensity with 
time was observed. Material from the same sample 
was again studied a few hours after the initial con- 
tact with the atmosphere, after standing at room 
temperature, when no trace of the absorption line 
could be found. The destruction of the- trapped 
rradicals following contact with air has previously 
been deduced from studies of the fast reaction’. It 
may result from reaction with oxygen to form 


aN 
TAA radials, and subsequent splitting off of 


HO, : raditals which are then free to interact to form 
non-radical products. The formation of HO, may 
bea comparatively slow process requiring appreciable 
activation energy. 

One other feature of interest is that the line-width 
appears to be greater at 20° K. than at 90° K. This 
may suggest a form of ‘motional narrowing’ inter- 
action® at the higher temperature. 

These studies are being continued, and will be 

-extended to include the polymerization of other 
monomers. 
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C. H. BAMFORD 

A. D. JENKINS 
Courtaulds, Ltd., 
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Maidenhead, Berks. 
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M. C. R. Symons 
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March 17. 
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e Melting Behaviour of Crystalline Polymer 
Fibres 


In a recent study of the specific heats of 6-6 and 
6-10 nylons, Wilhoit and Dole’ obtained melting 
curves in which the peak for drawn filaments occurred 
at a lower temperature than for the corresponding 
undrawn filaments. They considered that the forms 
of these curves suggested that in 6-6 nylon drawn 
yarn, part of, if not all, the nylon melts and then 
perhaps recrystallizes and melts again. Alternatively, 
it was suggested taat a considerable fraction melts 
at one temperature and a significant fraction at a 
higher temperature. 

Using differentia. thermal analysis, we have now 
shown that, in the melting of drawn yarns of certain 
crystalline polymers, two distinct heat absorptions 
occur in separate semperature regions. These two 
heat changes appear to accompany respectively the 
disorientation of crystalline regions and then actual 
fusion of the crystallites, rather than the transforma- 
tion or melting of polymorphs. The melting curves 
for the polymer in bulk and for the undrawn fila- 
ments indicate a single broad range of heat absorp- 
tion. 

Typical forms of differential heating curves 
obtained during the melting of 6-6 nylon filaments, 
using heating-rates of 0-5-1-5 deg. C./min., are 
shown in Fig. I. 

The developmenż of the broad heat absorption 
peak 240-265° C. fr undrawn 6-6 nylon yarn into 
two distinct peaks 240-257° C. and 259-265° C. on 
drawing has been followed, using a series of melt- 


spun. yarns cold-drawn up to extensions of about 


400 per cent; AH (240-265° C.) values depend upon 
the degree of drawing and are, in general, greater for 
the drawn yarns. 

On slowly heating drawn 6-6 nylon yarn to 258° C. 
and cooling it slow-y to room temperature, the yarn 
retains its physical form and shows no sign of fusion. 
However, the X-ray diffraction pattern, the optical 


Differential temperature 
(rate of heat absorption) 
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Differential heating curves for melting 6-6 nylon fibres; 


Fig. 1. 
—, undsawn yarn ; , drgwn yarn 































cause of the strong interchain forces existing in 
the 6-6 nylon crystal structure, actual fusion of the 
ey -erystallites does not occur until slightly higher tem- 
ue peratures are attained. 

The occurrence of two heat changes in separate 
` temperature ranges has also been noted by us on 
- > melting drawn fibres of polyethylene terephthalate, 
. 6 and 6-10 nylons, certain co- -polyamides and, to 
some extent, the polyurethane, ‘Perlon U’. Drawn 
fibres of: poly wend ana 1l Paes SHOW only a 

igle- bre id. h 













gating ~ ates, of Gens yarns oe ihe two heat 

nges in the melting range depends on the crystal- 
uty and the degree of orientation of the crystallites. 
though structural changes occur in the yarns 


ratures, the malting curves are a valuable method 
char: nae a nmal oe in the ee 







is in A n which ae ee or Dial 
hods, for example, when highly twisted or woven. 
lisac athe a is that the sample is p 
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GNS i for apparatus for continuous electro- 
nF s employing an electrical field perpendicular 
na to gravity flow have included anticonvective media 
supported between platesti, and filter paper as an 
- anticonvective_ medium supported between plates? 
and hung like a curtain’. Construction of such 
< equipment has tended to discourage the use of this 
= method of isolation, particularly when exploratory 












_ of contingous electrophoresis to a particular problem. 
_ "Phe design described in this communication requires 
~ little spécial equipment and nay be assembled from 
regisually found in the laboratory. A standard 
sylindriçal jar (6 in. x 8} in.)-is used for 
ga sheet of filter paper, the sample container, 
er solution, and the buffer flow system (Fig. 
ve sheet of filter paper serrated at the lower edge 
wet and wrapped around the cylinder in a manner 





ylon yarn in the range 240-257% ae is | associated sen 
i disorientation of the crystalline regions and that, 











~ in descending chromatography. A glass pia 


- tension is sufficient to hold the sample wick in: 


. expegiments. are necessary to assay the applicability 


serration® spaced $- in. apa: ; and the BASDIR flow 
to exclude pukne betw een pine ae and oo | T oe l 
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Fig. 1. Drawing of continueus electrophoresis apparatus 
paper. For a single sample, a filter paper shee i 
a length (when wet) of } to 4 in. less than that 
the outer circumference of the cylinder is used. T 
paper sheet is allowed to project about 3 in. abo 
the edge of the cylinder and is folded over to make 
contact with the buffer wick. The buffer wick i 
the type designed by Irreverre and Martin‘ for use 


thick is placed on top of the buffer wick.’ late 
with a 14-in. diameter hole drilled in its: ‘centre acts 
both as a press to keep the bent edge of the filter 
paper sheet and the buffer wick if good contact 
and also as a support for the inverted bottle contain- 

ing the buffer solution. The inverted bottle of buffer, — 
when equipped with a tube of the correct internal 

diameter (approximately 11 mm.), serves to keep | 
constant the level of the buffer inside the cylinder... 
The solution of sample with its own levelling systern 
is also supported on the glass plate. The usual wic 
carries the sample solution to the filter paper. Surf : 











tact with the paper. The two electrode wicks, eac 
consisting of a stack of three strips of filter pay 
din. x 1 ft., are wet and placed in contact 
wet filter paper with the freely hangin: ae 
electrode wicks dipping into the electrode essels, 
Samples are withdrawn from the serrations cut in the 
filter paper with wicks of wet cotton thread approx- _ 
imately 1 mm. in diameter held in place by surface 
tension. The whole apparatus is covered with a 
plastic bell cover made from a sheet. of Lucite; ~ 
24 in. X 46 in. x ve in. A 
Our original interest in the use E 5 
was in separating amino- adde An @ examp 
experiment is illustrated in Fig. 2, where a m 
of 0-02 M of each of the afnino-acids, 
arginine, glutamic acid, glycine and. a 
separated at pH 5-2 into the acid, basic and neutra 
species. The buffer was ammonium acetate, ionic 
strength 0-04 ; the current was 8 m.amp. ; the solvent. 
flow was 10 ml. per hr. through a total of twenty-five - 






















was 0-2 mi. -por hr. 
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Fig. 2. Dlustrative experiment on acid, basic and neutral amino- 
acid mixture 
m 


Apart from the ease of assembly and low cost, the 
„apparatus has the following advantages: (1) buffer 
flow may be controlled by varying the number of 
threads in the buffer wick and by changing the 
‘buffer level; (2) the cylinder of buffer lowers the 
steady-state temperature ; for example, with a 
current of 15 m.amp. and a room temperature of 
28° C., the steady-state temperature was 32° C. ; and 
(3) two samples may be run simultaneously by 
wrapping the sheet of filter paper completely around 
the cylinder. One electrode wick is placed over the 
joined edges of the filter paper, while the other 
electrode wick is placed on the opposite side of the 
cylinder. The result is a symmetrical arrangement 
allowing the use of two different samples. 


H. A. SAROFF 

National Institute of Arthritis 

and Metabolic Diseases, 
National Institutes of Health, 
| Public Health Service, 
_ U.S. Department of Health, 

Education and Welfare, 

Bethesda, Maryland. 
Dec. 21. 
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A Simple Paper Chromatographic 
Technfjue for the Study of Free Meta- 
bolites of Tissues and Body Fluids 


Buzzati-Traverso and Rechnitzer proposed a 
simple chromatographic technique for taxonomic 
-studies on fishes'; Buzzati-Traverso applied it also 
to genetic studies on Drosophila’. In the original 
technique, the tissues were simply squeezed on filter 
paper, dried and chromatographed. The method 
was used almost as such by some authors for tax- 
onomic studies on land snails*, mosquitoes‘, and for 
investigating several mouse and tumour tissues*. The 
present method, although starting from the same 
principle, was developed in a rather different manner. 
tt does not utilize fresh tissues, but tissues which 
have been dried and powdered. By this means it is 
possible to use an accurately known amofint of tissue, 
independently of its water content, and to extract 
completely the free metabolites from tif broken 
cells ; furthermore, the samples used may be larger, 


ius allowing the detection of metabolites which may 
be present in amounts too small to be detected by 
the use of small pieces of tissue. 

This procedure was made possible by employing 
a modified paper-disk chromatographic technique. 
A sheet of Schleicher and Schull 2043 B filter paper 
is sandwiched between two glass plates 25 cm. x 
25 cm. One of these plates has a central hole 6 mm. 
in diameter. The tissue sample, taken from ex- 
s inated animals. is dried at 100°C. This tem- 
perature of desiccation has been found to give 
the best results, and seems not to alter most of 
the free metabolites studied. For serum, half a milli- 
litre is dried in the same manner. For metabolites 
unstable to heat the tissue may be lyophilized. The 
dry tissue or serum 8 then reduced to a fine powder 
by grinding it in a mortar; 5-10 mgm. is weighed 
(for serum 15-20 mgm.) and evenly distributed im 
the hole of the glass plate. A small filter-paper disk, 
6 mm. in diameter, is gently pressed on the powder 
to keep it in place, and is lightly wetted with the 
solvent. The plate is then inverted over a small dish 
containing the wick, the base of which is immersed 
in 10 ml. of the solvant. The wick consists of a cone 
of filter paper the base of which has the same 
diameter as the internal diameter of the dish and 
the height of which is about 2 mm. greater than the 
dish itself. 

When inverting the plate over the dish, care must 
be taken that the tip of the wick adheres exactly to 
the centre of the disk supporting the material. The 
small, closed chamber formed by the dish and the 
plate soon becomes saturated with the solvent 
vapour, and the solvent flows regularly through the 
material under study, extracting its free components 
and chromatographmg them. f 

The solvent is alowed to flow 10 cm. from the 
centre. It takes about seven hours to reach this 
distance when the mixture n-butanol / water / acetic 
acid (100; 100 : 24) is used, and about twelve hours 
for the mixture tertiary-butanol / formic acid / water 
(70:15:15). This distance must be carefully con- 
trolled, in order to be able to compare directly the 
different chromatograms. After drying, the chromato - 
grams are observed under Wood's light to detect 
their fluorescence patterns; then they may be cut 
in sectors and on each sector a different reaction may 
be performed. | 

The relative position of the different bands in the 
ultra-violet, the ninhydrin reaction and other re- 
actions, may be, in shis manner, established by direct 
comparison. 

The method allows very good separations, perhaps 
because the solvent flows straight through the sub- 
stance to be chromatographed (Fig. 1), and it seems 





= i 
“of chromatograms of rat thyroid 16 hr. 
after intraperitoneal ajection of 300 wo. of liodine-131. 


half of the figure represents t 


he thyroid of a single animal. 
Solvent: normal batanol/water/acetic acid (1 


00 : 100 : 24) 
















6 elaborating a a are for a caa liatie est ima- 
ion of the free amino-acids separated by circular 
p n chr romatography. 
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Chromatography of Serum and some other 
: oo on an Anion-exchange Resin 


N-EXCHANGE resins have proved suitable as 
or chromatographing a number of pro- 
review by Zittle!). Last year, however, 
Peterson? reported the use of an anion- 
“as an adsorbent in protein chromato- 
[These authors used ‘DEAE- Polycel’ (pre- 
ym cellulose) for the chromatographic puri- 
f kidney amidase and some other enzymes. 


er system for anion-exchange chromato- 
teins which appears to be useful for a 
ther: different proteins. 
used was ‘Dowex V, 200-400 mesh, 
to the chloride form by washing with 1N 
chloride. After an experiment, the column 
generated with 1 N hydrochloric acid and then 
-washed with starting buffer solution until the pH 
is. unchanged after passing through 
<: the resin. Tris “(hydroxymethyl) 
aminomethane hydrochloride (Sigma, 
mical Co. Tech. Bull. 106) has 
rh used as the buffer system. 14 
pH. control is particularly im- 
nm protein chromatography, 
dvantage to have a cation 
uffer capacity when work- 
ig caret an anion-exchange resin. 
Asin the ‘studies of Tiselius? 
ith eee phosphate columns, 
elution of different proteins takes 
- place in narrow intervals, so that 
< & comparatively small inerease in 
_ buffer concentration brings the Rp 
from about zero to about 1-0. 
-Fhe experiments recorded here were 
erformed in such a way that 
he proteins were adsorbed at low 
tonic” strength and. eluted by a 
stepwise merease in the buffer con- 
= centratidh, keeping the buffer pH 
constant at 2. The dimensions ae 
< of the cofimn were 18 em. x 1-5 em. a7 4 5 
_ Fractions were shifted every 30 min., 
which gave fraction volumes, of 
= about 3-3 ml. 
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(During the dialysis some of the 
material was precipitated and removed by ¢ c 
tion.) -As can be seen from the figure, 

first carried out with 0-02 M buffer ‘anc : 4 1e 
stepwise increases to mclarities of 0-1, 0-2, 
1-0 of buffer, keeping the pH constant àt- 
amount of protein in the different fr&ctio 
followed by the extinction at 280 mye measur 
Beckman DU _ spectrophotometer. using . 
it is well known from the work of Gutma 
man! that prostatic cancer leads to higl 
values of the acid phosphatase activity in se 
For this reason, the different fractions from 
experiment were tested also for acid phosphat. 
according to a modification of the method of Bes 
et al.*. As seen in Fig. 1, most of the phosphat: 
activity (82 per cent of the activity applied) is 
in the third zone. Attempts have been made. 
identify the different zones from the column by us 
paper electrophoresis. From these experimen 
clear that the second peak (tube 8 in Fig. 1) - 
of almost pure albumin and the fourth peak 
in Fig. 1) of a well-defined y-globulin fraction. 
third peak is probably æ, and «,-globulin. 
uncertainty here comes from the difficulty of 
centrating the material without denaturation. Ho 
ever, zone electrophoresis experiments with a cellulo 
column, by the method of Flodin and Porath*, h 
shown that the phosphatase ectivity is not associa 
with the albumin or the y-globulins ; but du 
instability of the enzyme at alkaline pt 
phoresis experiments failed to give furth 
tion. Fig. 1 pane Snows that the peeves 
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albumin and the fourth of a ise fraction 









i Ta, is induvible in ‘Sta pa le a 
+ -is supplied with ga.actose and a mixti 
acids ; enzyme formation in intact’ ‘and dist Į 

cells is markedly stimulated by the presence of g 
and a.mixture of purines and pyrimidines!?. 
The purine analegues 8- -azaguanine and 2 
aminopurine inhibm formation e 
intact cells by reducing. the rà 
- shown in Fig. L- Benzimidazo 
A itory, but the- effects were 
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: . - adenine. : 1 mol. of guanine a 

phic experir ha. ameca sampleof ~ action of approximately 200 mi 
Ibumi othe. ‘open circles represent extinction Inhibition by 2: 

80 ma. For further details, see text — reversed. by the additi 3 
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ommereial pate of aa serum pe active, activity being localized i i 


tudied on the s same o column. as used in ae cytosine. During aaa One j 
$ i e ds a synthesis of rE 
a which ean be- ‘messured. by. th 
~ 4C-uracil into the «wo nucleic : 
_ centrations of 8-azaguanine which 


8-galactosidase formation have Bi 


: ee M soncentr ation a das gave one °”? the synthesis of either ribo- o 
zone and a recovery of 87 per cent, calculated acids, tbe measured oy the incor 
» basis of the extinction at 280 my. These to the a 
nts make it probable that. the commercial 
rag no longer. in the native state. | 
Sagne chromatographic technique it has 
ble to purify a vegetable acid phosphatase 
le extract (Anagnostopoulos and Boman, 
npublished work). This enzyme is not adsorbed on — 
0’ and is thus chromatographically different 2,000 
m prostatic pHosphatase’. Some purified proteins, — 
phosphatase, hemoglobin, phycoerythrin 
cyanin have also been studied and found 

nd e -defined zones. These pro- 
j. ; Concentrations indicated : 
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socyanin 0- 4 M, i i Aarie wth ai to 
pgefosymetiy) aminomethane at pa 7 a 
1,000 


d g me minimum anaie penne for elu- 
$ nich have not yet been definitely determined. ae 
Te be pablehed jaer. I wish to aak Prof. 
‘iselius for his interest in this work. 
r Hans G. BOMAN 
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nd Porath, J., Biochim, Biophys. Acta, 1% 175 (1954). (3) 8-azaguanine ao ugm.jml.); {4) 8-azaguanine (20 agm. fat); 
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of @-galactosidase has been completely suppressed 
by 8-azaguanine have been examined by the meth 
described by Matthews, and it has been found that 
8-azaguanine has been incorporated into ribo- 
but not deoxyribo-nucleic acid. It has been suggested 
that nucleic acid is concerned in the formation of 
induced enzynte*»* ; the present findings are consistent 
with that suggestion, as incorporation of 8-azaguanine 
into the nucleic acid might be expected to impair its 
function equally m protein synthesis as in virus 
formation. > 
E. H. CREASER 

Medical Hesearch Council Unit 

* for Chemical Microbiology, 

Department of Biochemistry, 

University of Cambridge. 

t Creaser, E. H., J. Gen. Microbiol., [12, 288 (1955)]. 

* Gale, E. F., and Folkes, J. P.. Nature, 178, 1223 (1954). 


a Matthews, R, E. F., J. Gen. Microbiol., 10, 521 (1954). 
* Pardee, A, B., Proc. U.S. Nat. Acad. Sci., 40, 263 (1954). 


Bacterial Utilization of Cyanide 


DuRING experiments to determine the fate of 
potassium cyanide contained in sewage during treat- 
ment on percolating filters, a bacterium was isolated 
capable of growing on silica gel medium containing 
only potassium cyanide as a source of nitrogen and 
carbon ; traces of iron, copper and phosphate were 
also present. The organism, which consisted of Gram- 
positive branching filaments approximately lọ in 
diameter, some of which were broken up into bacillary 
segments, grew on solid medium as a hard, white 
and powdery colony reaching a maximum of 1 mm. 
in diameter after incubation for seven days at 28° C. 
Aerial hyphe and conidia are present (Fig. 1); but 
the latter are probably not true reproductive bodies 
as the organism is killed by drying. The organism 
is aerobic and a strict autotroph, growth being in- 
hibited in culture by the presence of agar or peptone. 
It can utilize concentrations of cyanide up to 15 mgm. 
per 100 ml., but appears to grow best on cyanide 
concentrations of approximately 4 mgm. per 100 ml. 
The bacterium was difficult to culture, growth being 






Bes te Aad. tent Oe 3 
Sari 4 iy 3 > lb y i 
G5 a ag Ie See Ree eae i 
SY =~. à nF b's 

ET oe i 





NATURE 


slow and sparse ; but it exhibited surprising activity, 
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a few colonies being able to utilize more than 0-5 mgm. 
cyanide per day. 

Ammonia is produced, apparently quantitatively, — 
from cyanide by the growth of the organism ; 
fate of the carbon is*not yet known. 

The organism has been provisionally classed among 
the Actinomycetaceae, and investigation of its bio- 
chemical activity is proceeding. 

G. C. WARE 
H. A. PAINTER 
Water Pollution Research Laboratory, e 
Elder Way, 
Stevenage, Herts. 
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Vaginal Sulphhydryl and Disulphide 
Groups during the CEstrous Cycle of 
the Mouse 


KERATINIZATION of the vaginal epithelium of tho 
mouse occurs during the œstrous cycle. In view of 
the regular periodicity of this process, it was thought 
profitable to examine some of its associated histe- 
chemical characteristics. The occurrence of —SH 
and —SS groups in the cestrous vaginal epithelium 
of the rat has been previously noted'. No record of 
the variations in the distribution of these groups 
during the normal cestrous cycle appears to exist. 

Vaginæ were removed from thirty white mice and 
fixed for 24 hr. in a solution of 1 gm. trichloracetic 
acid dissolved in 100 ml. of 80 per cent alcohol ; they 
were embedded in paraffin and sectioned at 7u. The 
stages of the cycle were determined from M.F.4 ~ 
(Gurr’s vaginal smear stain) and hematoxylin and 
eosin preparations in accordance with the description: 
and terminology of Allen?, Sulphhydryl and di- — 
sulphide groups were demonstrated by the Barrnett 
and Seligman’ and the Chèvremont and Frédéric* 
ferricyanide procedures. The ferricyamide procedure 
was adapted to the study of —SS groups by com- 
paring preparations, previously reduced with thio- 
glycollic acid*, with corresponding —SH group 
preparations (C. W. M. Adams, personal communics- 
tion). Controls were incubated for $ hr. in saturated 
aqueous mercuric chloride to inhibit —SH groups. 

At the beginning of dicestrum, slight positive reac- 
tion for the —SH group was found in the cytoplasm 
of all epithelial cells; this was most marked in the ™ 
basal layer. The nuclei showed a negative reaction. 
During later dicestrum, the most intense —SH group . 
positivity was found in the deepest two to three 
layers of the epithelium; the superficial layer of 
cells showed no reaction, although between them 
there was a definite positive reaction (Vig. 1). These 
superficial cells do not become keratinized, but re- 
main throughout procestrum and early cestrum as 
the ‘swollen’ cells of the vaginal wall’. No ” 88 los 
groups could be detected throughout the dicestrous = 
phase. In early procestrurnm the deepest seven to eight 
layers of the epithelium showed slight —SH grot 
reactivity, while the superficial cells, as in late. 
dicestrum, showed no reaction. Ths intermediate 
zone of squamous transformati®n showed intense _ 
localization of —SH groups and was also characterized 
by the first appearance of —SS group reaction; as 
this zone becomes keratinized during later pro- 
cestrum, theestratum corneum so formed showed an 
intense concentration of —SS groups. The corneum 
and deep dayers of the late procestrous epjthelium 
reacted weakly for —SH groups, while the two layers 
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“1. Distribution of —SH grou 
gre: Barrnett and Seligman procedure 


tt and Seligman p ure 
f cells immediately beneath the corneum showed 
tense reaction. The œstrous epithelium showed an 
> —SH group reaction in the stratum granu- 
losum; the deeper layers and the corneum were 
weakly positive (Fig. 2). The —SS group reaction 
Was most intense in the corneum; the stratum 
granulosum showed slight reactivity. The metcestrous 
epithelium, following the desquamation of the super- 
ficial layers of the epithelium, showed a weak —SH 
‘group reaction throughout the cytoplasm of all 
epithelial cells ; no —SS groups were found. 
These observations indicate that cyclical variations 
in the distribution of —SH and —SS groups occur 
during the estrous cycle of the mouse. It appears 
that —SH groups accumulate in the basal layers of 
‘the epithelium during diwstrum; later they are 
ound in greatest concentration in the zone of squam- 
jus transformation of the early procestrous epithelium, 
ior to keratinization during later prowstrum. The 
esent observations further support the well-known 
concept ofa conversion of —SH to —SS groups in 
he process of keratinization. Experimental and 
‘comparative studies are now in progress to elucidate 
whether or not hormonal factors control these cyclical 
variations in the distribution of —SH and —SS 
groups. e y ' 
We are grateful to Mr. R. Quinton Cox for the 
preparation of the photomicrographs. 
pts A. W. AsscHER 
C. J. TURNER 
Anatomy Department, 
London Hospital Medical College, 
‘Turner Street, London, E.1. 
e Jan. 13. 
i Barnett, B. J.. J. Nat. Cane. Inst., 13, 905 (1953). Barrnett, R. J., 
and , A. M., J. Nat. Cane. Inst., 14, 769 (1954). 

3 Allen, E., Amer. J. Anat.. 30, 297 (1922). 

* Barrnett, R. J., and Seligman, A. M., Science, 116, 323 (1952). 
*Chèvremont, M., and Frédéric, J., Arch. de Biol., 60, 79 (1943). 

: J. D., J. Anat., Lond., 87, 327 (1953). 
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Mi arimena Evidence for an Enzymatic 
Lo Basis for Itching in Man 


_ ‘fue sensation of itching has long been a physio- 
logical enigma. Whereas the sensations of pain, 
touch, heat and cold have always arisen following 
physical stimuli, itching (pruritus) has con- 

sistently shown an indifferent response to these 
_ physical stimuli, and but a faint answer*to chemical 
stimuli. No one has truly characterized the adequate 
stimulus*for itching. As a result of this, ifching has 
been denied its role as the fifth sensation. Indeed, 
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in the mid-dicstrous vaginal epithelium. x 100. 
BES a 

ine . 2. Distribution of —SH groups in the early estrous vaginal epithelium. 
E Barrne roced e : 





isal experience that itch may ex- 
ceed severe pain in intensity. 
The presént communication de- 


ssribes a highly „specific and 
presumably physiological method 
af evoking itching, demonstrating 
it as a primary sensation, distinct 


fom pain, engendered, not 
Physical modalities, but by cheat 


ieal stimuli. In this work the 

proteolytic — have been 

feund to be the true stimulus for 
itching. 


The investigation began with a 
demonstration that the active 
peuritogenic prineiple of cowhage 
is a proteinase, mucunain'’. This led to a study of 
the role of enzymes in cutaneous sensation, Both 
crystalline and cruds enzymes were introduced into 
the epidermis in ultra-microquantities, using a single 
cowhage trichome insertion technique. In this pro- 
cedure, initial inactivation of the trichomes was 
achieved by autocla~ing at 250° C, for 30 min. The 
trichomes were them soaked in enzyme solutions, in 
a dilution ranging f-om 10-! to 10-, and later air- 
dried. The impregnated trichome was introduced 
manually, using a watchmaker’s forceps and a 
30 x magnification. The insertion of a single spicule 
containing active enzyme elicited a distinet mild to 
intense localized itch, in the absence of any urticaria 
or other clinical signs. This technique thus avoided 
the misleading vaseular reactions which ‘develop 
upon ordinary intradermal injection of material. 
Nevertheless, itching did occur whenever these active 
agents were injectec intradermally (No. 30 needle, 
0-02 ml. 10-* to 10- dil.). Using a wide variety of 
enzymes, it was found that only members of the 
proteinase group were active as chemical excitants 
of itching. Furthemmore, only the endopeptidases 
with activities in the physiological pH range showed 
activity. Exopeptidases, as well as endopeptidases 
with a pH range les than 4 (for example, pepsin), 
were ineffective, as 5 seen in the following table: ~ 


x 50. 


ACTIVE PROTEASES INACTIVE PROTEASES 
cao Animal fl Pepsin* ” 
ucunain Trypsin Carboxype 
Papain* Ch e Amino tidase (Leucine 
Bromelin Pancrea Guraeutnans ) 
Ficin Rennin 
Fungal proteinase 


‘itt Opiania a 
a-Amylase Beoxyribonuclease Peroxidase 
D-Amino oxidase £ Galactosidase Pease 
Sow a araa 
Cocarboxylase exokinase Uricase 
Cozymase d 


. Ea 

The crystalline preparations studied have an 
asterisk. The most activ® enzymes (mucunait, papain 
and chymotrypsin) produced itching wi rtest 
latent period (5 ses.) and the Jongest duration 
(30 min.). Increasing the concentratfon of the 
enzyme solutions inewhig the spicules were soaked + 
decreased the latent™period and increased the dura- 
tion and intensity of action. Pain was never observed 


in any of our experiments. — > ? 
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n thea nerve aptori or may a act 










. the latter as the more likely. 











| > release of histamine is not the cause. of 
ching, despite the fact that proteolytic enzymes, 
example, papain, may act as histamine liberators?. 


liberator, ‘48/80’, never produced itching in the 
g@bsence of whealing. Even in the presence of con- 
fluent. whealing, the itching produced was never 
severe. In contrast, all the active endopeptidases 
invariably elicited the pure sensation of intense 
itching: without any wheal or flare. 
_ Study of our results leads us to postulate that the 
release of intracellular proteinases (cathepsins) from 
the epidermis or elsewhere plays a ee part 
in itching. High levels of proteinases or low levels of 
inhibitory factors? may explain itching in systemic 
disease or in various dermatoses. 
‘ It seems reasonable to assume that n 
S attacks have been, disclosed for the pharmacologist 
eking an effective antipruritic agent. 
uasi-effective therapies of to-day (for example, 
antihist aminics, sulphapyridine and arsenicals) could 
depend upon a partial inhibition of proteinases. The 
: of enzymology may point the way to a truly 
“specific means of temporarily blocking the proteases 
= and therewith pruritus. 
















ROBERT P, ARTHUR 
WALTER B. SHELLEY 


* Department of Dermatology, 

University of Pennsylvania, i 
l eladolphia, Pennsylvania. 

ji Jan. 14. 


a at shelley.” w. B., and Arthur, R. P., Science (in the press). 
_ # Rocha e Silva, M., and Andrade, S. O., J. Biol. Chem., 149, 9 (1043). 
oi A., Biochem. J.. 40, 108 (1946), 
















Amino-Acid Composition of Four Different 
Kinds of Human Haemoglobin 


Ei following hemoglobins from human blood 
mown at present: normal adult (4), foetal (F), 
ll (B), and ©, D, E and G. The most useful 
hod of distinguishing between these hemoglobins 
based | on their different electrophoretic mobilities, 
some of them also have other characteristic 
perties such as high resistance to alkali (F) and 
aoe | w solubility (B). The amino-acid composition of 
ae the different hemoglobins has been discussed in 
-recent years; thus Schroeder et al. found that the’ 
amino-acid composition of carboxyhemoglobin-A and 
“Bowas about the same, and van der Linden? described 
differences in the amino-acid composition of globins 
* prep red from blood of normal adults and from cord 
ee blood? ae 
CO The present work deals with the estimation of the 
oe: mino- acid composition of fotir different hæmoglobins 
(A, Balal d’). These hemoglobins were preparéd 
from blood of normal adults (A), from cord blood 
after remoti ing the adult component by treatment 
« with alkali by Chernoff’s Mmgthodé (F), from the blood 
of patients with sickle cell anawrfiia (B) and fron the 
blooc tients with the homozygous hemoglobin- 
C di: ye These four sHepBlopmas were electro- 















ithesizing or releasing an active 
e epidermal cells. The long latent 
One 
riments was done, however, indicati ing 


was found that histamine and the potent histamine 
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{ l 
Aspartic 19-26 | p- 
Threonine 86-51 | S-86 l n 

- Serine 5-83 | 4°56 4. 

| Ghitamic 7°85 | 7°16 | ee a 

; Proline 4-22 | 4-64 OBA 

i Glycine 4-60 | 4-25 | 44 

| Alanine 968 | O87 | opg 

i Cystine/2 0-97 1:03 į; 1A 

i Valine 9-51 10:85 ; 10: 

| Methionine 184 | 128 | ob 

| dsoLeucine 1-84 0-38 aQ 

| Leucine 15-29 e 15606 | 14 

i ‘Tyrosine 3:18 | 3 ‘85. ee 

| Phenylalanine 787 os ae De 

| Lysine ORB 9-70 — 0: 

| Histidine 7-38 | 832°: ; 

| Arginine 334 | 3-33 | 

sia alae DEFO E 

| Total* 10983 | 10871 ` 

! Nitrogen recov- | ; ; 

| ered (per cent)* | Bl4 90-2 | 


* Without hem, tryptophan and amide Biogen. T gee 


phoretically pure. Acid hydrolysates of I he nos. 
globins, made by boiling under reflux 150 mgr 
carboxyhemoglobin in 200 ml. of 6 N hydrochh 
acid for 48 br., were chromatographed on 
exchange columns as described by Stein. 
Moore’, i 
The results of these amino-acid analyses are giv 
as a mean of four determinations of the same number. 
of separately prepared samples for eaeh hemoglobin 
(Table 1). During acid hydrolysis, however, some. 
destruction of some of the amino-acids occurs®; for 
example, serine (about 17 per cent), tyrosine (about 
12 per cent), threonine and methionine (about 11 pe 
cent) and lysine (about 7 per cent). The values:¢ 
in the table are not corrected for these losses. ~ 
On comparing the amino-acid composition, 
carboxyhemoglobin-A and F, we find that there 
differences in the percentages of many amino-acid 
Threonine, serine, methionine, isoleucine and perhap: 
glutamic acid are present in higher concentratior 
in the foetal hæmoglobin, whereas proline, valine. 
tyrosine, histidine and perhaps algnine are preset 
in smaller amounts. One of the most striking 
differences in the amino-acid composition of hem 
globin-A and F is the much higher content of és 
leucine in the feetal pigment. Calculated as niwmber 
of residues per 68,000 mol. weight, carboxy he 
globin-F contains ten residues of isoleucine, wh 
only two residues of this amino-acid are pr 
the adult com ponent. The absence ofesi 
differences between carboxyhawmoglobin-A 
described by Schroeder et al! was confirmed, 
the amino-acid content of e ERE | 
only different for two basic amino-acids, nam 
lysine and histidine, which were found to be } 
in this protein. | 
Regarding a possible relation between 
ences im amino-acid compositions of these 
globims and their electrophoretic behaviou 
surprising that only for hemoglobin C doi 
basic nature of this protein contribute to its g 
electrophoretic mobility in phosphate _ buffer sol 
tion pH 6-75, For the other two hemoglobins, B and 
F, which contain even fewer basic groups, ` 
greater electrophoretic mobility may be Kad by 
a different Structure of the polypeptide | chains | dn 
these proteins. 
It is geRerally assumed that the hereditar% factor 
which ponerol the synthesis ko The different 1 hen 
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_globins A, B, C, D, E and G are multiple alleles, ¢ 


_ while for the synthesis of fætal hæmoglobin the 
presence of a gene at another locus is likely. The 
differences in the amino-acid composition of the four 
hemoglobins may perhaps these hypotheses, 
as these differences between hemoglobin-A and F 
_ are more numerous and much greater than those 
_ between hwmoglobin-A and B or C, the amino-acid 
compositions of which are, with the exception of a 
_ few basic amino-acids in C, about the same. 
_ _A detailed description of this work will be given 
_ elsewhere.* We are indebted to Dr. A. van der Sar 
(Curagao) for blood samples of patients with sickle 
| anemia and with the homozygous hemoglobin-C 
_ disease, and to Dr. T. H. Scheinberg (New York) 
for a sample of pure hemoglobin-C. This work was 
i rted by a grant from the Netherlands Organiza- 
| tion for Pure Research (Z.W.O.). 
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Á P. C. VAN DER SCHAAF 
Department of Pediatrics, 
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i Chromatographic Estimation of Different 
i Kinds of Human Hæmoglobin 


_ ION-EXCHANGE resins, especially ‘Amberlite 
IRC-50, have gecently been used for the purification 
of proteins'~* ; with the aid of this cation exchanger, 
two different hzmoglobins, foetal sheep and bovine 
carboxyhemoglobin, could be separated’, Extending 
these experiments to human hemoglobin, we de- 
veloped two methods for the separation and quantita- 
tive estimation of four different kinds of human 
hemoglobin, namely, carboxyhemoglobin-A (adult), 
B (sickle cell), C and F (foetal). 

__ In our first method (elution method), which is 
in the same as described by Boardman and 
Partridge’, the cation exchanger ‘Amberlite JRC-50 
(X £-64)’, pretreated as described by Hirs et al.*, was 
used. Tho best separation of the four different hamo- 
_globins investigated was obtained at pH. 6-50 (citrate 
buffer with a constant amount of citric acid and 
different sodium ion concentrations). Under these 
experimental conditions, foetal hemoglobin is pract- 
ically not absorbed. The separation of carboxy- 
hæmoglobin-F and A is improved by a relatively 
low rate of flow of the effluent. Fig. 1 shows the 
chromatogram of the four different hæmoglobins 
using a column of ‘Amberlite JRC-50 (X#-64)’ of 
13 cm. x 0-9 cm. at 10°C. The separation of the 
components of the hemoglobin mi€ture is quite good. 
The yields were about 85 per cent at 10° C., but 
could be improved by working at lower temper- 
“atures. 

The second method (cuvette method)eis a simpli- 
fication of the first. The ‘column’ used consists of 
a flat cyvette (‘Lucite’) of 3:0 cm. x 0°5 cm. x 
20 cm. which is filled up to 15 cm. with ‘Amberlite 
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Fig. 1. Elution curve of four different kinds of h 


Prr can. chromatograp 


was 
graphed ; from each fraetion, after tion to 4 ml., the extinction 
was measured at 5700 A. Temp. 10° C.; recovery 85 per cent. 
The carboxyhemoglobins are indicated by FP (fatal); A (adult); 
B sickle cell); and C 


IRC-50 (X#-64). About 10-15 mgm. carboxy- 
hemoglobin (in 1-C ml.) is chromatographed using 


a sodium citrate — ctric acid buffer (sodium ion con- 


centration 0-15) of pH about 6 at 0°C. After the 
elution of 200 ml. efluent, siphoned into the cuvette 
at a rate of about £0 ml. per hr., a good separation 
of the four components is obtained (Fig. 2). The mean 
rates of displacement are quite different for each 
component and are in the p rtions of 1-33 (F): 
1-00 (A) : 0-72 (B) = 0-34 (C). The amounts of the 
hemoglobins presermt in the mixture are estimated 
by measuring a diapositive of the cuvette according 
to the method of Grassmann and Hannig’. The 
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rapfic separation of different hem 
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tobins 
artificiabh mixture of four 
hemoglobins (200 ml elu - 


. “fluent was ted); II: 
of a patient with Cooley anwmia (100 ml. eluted); IO: hemo- 
obin of a patient with a sickle cell trait ( ml. eluted) 
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ali | PPRT method of Brinkman and 





“Pons: timate : ‘percentages of carboxyhemoglobin F in the 
Other five sampl eo) btained by dilution with normal adult 
= garboxyhemoglobin. 


| at Duplicate estimations. — 


























; carried cut in a normal refrigerator 
T number of cuvettes simultaneously. 
quantitative results, it is found (Table 1) 
eneral they are in good agreement with the 
g _ values. With the elution method, there 
Vviation of about 2 per cent, whereas the 
vette method shows a slightly higher error, 








determination of relatively low percentages (less 
per cent) of foetal hemoglobin, as the 
of this pigment from the other hamo- 
good even at small concentrations. More- 
ete method ae the advantage that an 
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Nature of the Cuticle of Pycnogonida 


= | gorse work has tended to show that, in spite 
of differences in structural features, the cuticle of 





















an inner wrotein-chitin endocuticle and an outer non- 
chitinoug lipoprotein layer bounded externally by a 
: ery. thin lipid membrane”? Although the cuticle 

f Otga of Arthropoda are not known in 
ic dotell as in jasects, previous work indicates that 
neral the pattern in them may not be unlike 
iat in: insects. However, the mode of hardening 

the cuticle marked i rdi have been noted. 


+ 





the ‘occurrence of Da eane | by = suphu i eke 
- Although the significance of such a mode of hagdenin 


especially at Jow: concentrations of one of the i 


m t shi 
) e methods described here may be of ahe iir it is inferred that the endocuticle contains chit 


nsecgs . conforms to a basic pattern in consisting of | 


While. n insects the hardening is by phenolic tanning, — 


in crustac Cans, Pareha me ian is. Bacon een nar oen o. a Krishnan, G., Quart. J. Mier: 






in the above-mentioned types is not clear, it appears: 
that it may be more common than has hitherto — 
been suspected. It is therefore of interest to find in 
the cuticle of Propallene kempi, a common pycnogonid - 
of Madras, evidence to suggest the occurrence ofo- 
disulphide linkages which are probably involved. n 
the hardening of the cuticle, | 
Transverse sections of the cuticle, show an. inne gas 
layer marked by horizontal lamellations and traversed _ 
by dermal gland ducts, and a very thin, appar : 
homogeneous, cuter layer bounded by .a very 1 
dark membrane. These two layers correspond to. 
epi- and endo-cuticle of insects. With Mall 
triple stain, the endocutiele turns a “blue colt 
while the epicuticle is unstained. With Heidenhai 
hematoxylin also the epic iticle did not take u 
stain; but the endocuticle took up a faint bro 
coloration. From the chitosan and Schultz 












































the epicuticle is devoid of it. By prolonged treatm 
with chlorated nitric acid the epicuticle may 
separated from the endocuticle, which does not s 
vive the above treatment. Both the epicuticle 
endocuticle are not positive to Millon’s andi 
xanthoproteic tests, while only the outer dark me 
brane gives a positive reaction to the argentaffin tė 
This membrane is also positive to sudan black B 
The chemical features indicated by the above test 
strongly recall those of the epicuticle of Palamneus* 
The similarity is further emphasized by: the pos 
reaction to tests for organic sulphur. The 
region of the epicuticle is reactive to the thiog! 
test, which is further confirmed by the pos! 
reaction to alkaline lead acetate; this ‘turns th 
uncoloured inner epicuticle to a deep Brown or blac 
With alkaline sodium sulphide the cuticle undergoes 
marked softening, and sections of such material 
when stained with Mallory’s triple stain show that 
the inner epicuticle, which in untyeated sections is 
non-staining, now becomes reactive to stains. But 
unlike the epicuticle of other arthropods, which 
invariably stains red with acid fuchsin of the Mallor 
the epicuticle of the pycnogonid takes up. a 
colour like the endocuticle. The absence of a 
ferential staining of the epi- and endo- cuticle 
Mallory by which the two layers are usually 
tinguished in other arthropods is remarkabl 
From the observations reported above, it may be- 
inferred that the epicuticle is hardened by disulphide 
bonds as in Palamneus swammerdami, and. treatment _ 
with alkaline sodium sulphide results in a breaking _ 
up of the bonds and the consequent resumption $ : 
the ability to take up stains, similar to the effect — 
produced by diaphanol on cuticle hardened | 
phenolic tanning. A fuller account of this work wi 
be published elsewhere. l 
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Meiosis in Furcellaria fastigiata (L.) 
Lamour. 


THE tetrasporangitim of Furcellaria fastigiata (L.) 
| Lamour. remains uninucleate fog five months or more 
before the tetraspores are formed. The meiotic divisions 
then take place rapidly throughout the numerous 
sporangia and have been observed at Aberystwyth 
between November 9 and 15. 


(b) Camera ucida drawing ‘Phe farge “bi 


n the text is towards hon oe left of the figure 


Diakinesis in the te 
e Arin of panoa 


Owing to the inaccessibility of the plant on the sea- 
shore, except at low water of spring tides, the plants 
were kept in tanks in order to observe the nuclear 
_ divisions. They remained quite healthy in fresh 
Raerated sea water when placed in subdued light. 
Nuclei in division were found most frequently be- 
_ tween 9.00 p.f. and 12.00 midnight, corresponding 
ely with high water in the neighbour- 

The nuclei were observed by using a modification 
of the alum-acegocarmine squash technique’ after 
fixation in acetic-alcohol or Carnoy’s fluid (from 
unpublished information communicated by K. R. 
Lewis, Department of Botany, University College, 
Cardiff). Formalin — acetic - alcohol? also gave good 
results and enabled spindles to be more clearly 


prophase nuclei, before chromosome duality, 
clearly shew distinct thread-like chromosomes inde- 
pendent of the nucleolus, which is single and persists 
until the end of diakinesis. Chromomeres are con- 
spicuous on the uncontracted chromosomes. 
Subsequent stages lead rapidly rough pairing to 
early diplotene and then diakinesis, in both of which 
the haploid count appears to be n = 34, or possibly 
35, doubt being centred about one bivalent of 
larger dimensions than the others. The diakinesis 
is prolonged; most of the chromosome pairs 
show two chiasmata, while possibly two pairs 
show one, and one or two show three. Fig. 1 
shows a typical iakinesis in the tetrasporangial 
nucleus. 

The distribution of the chromosome pairs in the 
nucleus changes markedly between diakinesis and 
metaphase proper, constituting a shért prometa- 
phase, during which the highly contracted bivalents 
shift frem their peripheral diakinetic position to 
form a roughly equatorial cluster around degenerating 
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®.ucleolar fragments in the centre of the nucleus. On 
the metaphase plase the bivalents are even more 4 
contracted, and twe dense more-or-less ring-shaped 
bunches of small giobular chromosomes separate at 
anaphase. The fains but definite spindle appears to 
be anastral and has its axis orientated obliquely rto 
the longitudinal axs of the sporangium, 
In the daughter nuclei reconstruction occurs, a 

chromosomes become de-spiralized and secondarily 
associated to some extent, nucleoli 
form, and an almost complete 
resting state is assumed. An 
ineipient wall is initiated before 
eacly anaphase, and its formation 
— thought to involve a phragmo- 
plast—is quite advanced before the 
seeond meiotic divisions occur. The 
latter are not as simple to observe, 
ths chromosomes are smaller after 
spitting, and metaphase and ana- 
phase often seem a little irregu- 
lax. The secondary cross-walls, 
that is, the walls dividing the 
preducts of the second division 
‘into the four zonate spores, begin 
to form prior to this division. 
The spindles of the second division 
are arranged approximately with 
their axes along a pair of opposite 
edges of a tetrahedron. 

A detailed account of this work 
wil be published elsewhere. 

A. P. AUSTIN 


) Lam. (a) Photo- 
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Golgi Bodies in the Spermatogenesis of 
Pulmenate Gastropods 


Nath and Chopra have recently completed in- 
vestigations on the spermatogenesis of the Simla 
slug, Anadenus altiwagus (Theobald). This material 
has unexpectedly turned out to be an excellent 
material for the demonstration of (1) the origin of 
Golgi dictyosomes from the mitochondrial gran 
by alignment, and (2) the secretion of the acrosome 
by the dictyosomes. ‘These workers have also ex- 
amined the living material under the phase-contrast 
microscope. 

IY the earliest spermatogonia of Anadenus there 
is no indication of any granulation, the cytoplasm 
staining uniformly with iron-hewmatoxylin after 
Flemming - without - acetic acid fixation. In late 
spermatogonia the mitochondria appear for the first 
time in the form of ‘granules ; but there is no indication 
whatsoever of the Golgi dictyosomes. It is ig the ® 
earliest primary spermatocytes that the mitochondria 
begin to align themselves to form the Golgi dictyo- 
somes. To begin with, the dictyosomes have a 
crenated appearance. but soon they orm 
contour. Nor is there any chrqmophobio vesicle 
attached to a dictyosome. In the fully gr&wn primary 
spermatocyte the @ctyggomes all collect together, 
and there is only ofe pe callection to each cell. 

During metaphase I, however, when the spindle, 
the centrioles, the chromosomes and the mito- 





oe to ah a body i in the spermatogenc . de 
~~ duck? and the chequered water snake, N iriz 
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| Mitoc HONORA ( 


oe ` Pig. EEN Fig. 2 

ae diii aae are all Douai up very clearly 
in the finished sections, there is no trace of the 
yosomes left. Just previous to this, in the pre- 
x -diakinesis, the dictyosomes can be clearly 
$ en breaking up into granules, which merge into the 
- mitochondrial granules. During late telophase I the 
< dictyosomes are again formed by the alignment of 
-mitochondrial granules; and during metaphase H 
and anaphase II, the dictyosomes again break up 
_ to merge into the mitochondrial granules, to re- 
appear again during late telophase IT. 

ie course ‘of ee and oe the 

















pë t of the spermatid nucleus ; : and | a ee number 









ypb obie vesicles, are “deposited in front of the 
| -These Ae afterwards form thp acro- 





ts T A Mr Sa from the a Tn my 
A tronger evidence than Anadenus in favour of 
3ch’s view could not be wished for, as the Golgi 
= diċtyosgmes in this material not only arise from the 
mitochondria but also merge into them during meta- 
-phase I and IH. This material also provides strong 










he product arises in the internum of the Golgi 
somplex. In support cf the contention that the 
igi dictyosomes in Anadenus originate from the 
chondrial granules, so that to begin with the 
somes have a crenated appearance, reference 
made to Gatenby, ref. 2 (Fig. 24, Pl. 32) 
. Watts, ref. 3 (text-figs. 4 and 5), in which 
i ictyosomes with a jagged contour have been 
; All” ‘previous workers on the male germ-cells of 
pulmonate gastropods, with one exception, describe 
-the Golgi élement as a dictyosome. Gatenby*s on 
Helix aspersa and some other pulmonates and 
Limnaea,. Hickman’ on Succunia ovalis, Baker! on 
-Helig aspersa, and Watts* on Arion subfuscus have 
all described the Golgi body as a dictyosome or a 
banana-shaped rod associated with which is a 
*ehromophobic sphere. Again, earlier workers who 
“studied thp formation of the acrosome state that 
a structure. is secreted by the Golgi apparatus. 
T sec eting the acrosome,*the Golgi apparatus is 
said ta be wslesiched off according to all previous 
E accounta ~ But Şrivastava’, working on Vaginula 
maculata, h&s described the Golgi apparatus in the 
male germ-cells of pulmonate gastropods as a single 
spherical body and not gs a collection of dictyosognes ; 
-he is the: only “worker who has stated that “there is 


-no connect: n between t the P Golgi pady and acrosome”. 





















- piscator®, 
toid bodies of the duck and the snake are exactly. 


-Thomas”, namely, sudan black, on these chromat oid 


The eea Saas shifts to the anterior 


a support for the view of Hirsch that the secretion or- 


looked. Sir Charles had relied upôn the s 


The histochemical reactions of the chroma.” 


similar to those of the Golgi body, as described’ by. 
Srivastava in Vaginula. Sud and Gupta have applied” 
the specific lipoid stain recommended by Baker® and. 





bodies and have obtained negative results. ` a 
A full account of the work on Anadenus will be. 7 
published later. å es ? 


VISHWA Nati 
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Failure of Myxomatosis 
on Skokhoim Island 


ATTEMPTS to exterminate the wild rabbits: on. th 
Pembrokeshire island of Skokholm by... + 
methods were described in Nature! in 1940, I 
Sir Charles Martin brought the virulent stre 
of the virus known as Myxomatosis cuniculi Sanarel 
1898 to the island in three separat® attempts te 
induce myxomatosis in rabbits in 1936, 1937 and- 
1938. In each attempt the marked rabbits (inoculated. 
with the virus) appeared to have died within. th 
usual period of less than fourteen gays; ; but ther : 
was little or no spread to uninoculated rabbits. At 
the time, the apparent failure of this virus to spread — 
in the dense colony of rabbits on Skokholm seemed — 
inexplicable, -since the same strain had wipe 
out rabbits in Sir Charles Martim’s enclosur 
(500 sq. yd.) at Cambridge in 1934-357, I 
significant that before conducting these ¢ nir 
experiments in the field in Cambridgeshire age 
Charles had evidently decided that the possibilit; “of & 
the virus being carried to wild rabbits elsewhere by. 
insects was too remote to constitute a public danger— eo 
a risk that would not be lightly undertaken by. 
scientists to-day. Sir Charles believed that the- 
disease was chiefly propagated by direct contact. Ww ei 
now know that contact alone is not effective, 3 ando 
the virus must enter the tissue of a a rab 
through a scratch, cut or insect bites © 



















noticed in 1936-38 ; “but iie pareri 
Aragéo in Brazil that the cat flea, Ctenopsylla fel Sp 
infesting rabbits was capable of transmitting the 
virus; but in view of the small number of cases m 
which positiv® results were obtained, Arago. believed { 
that this mode of transmission was exceptional. 
As the fble of the European rabbit's natusal flea 
ai aad oa as chief vector of the myxome 
















j raigame h the a of fee aa by. 


matosis. In the summer of 1954 the warden 
okholm Bird Observatowy examined for me 
rabbits taken there; but could find only one 
this was not identified and may have been a 
ea (numerous puffins and shearwaters nest in 
rrows on Skokholm). In March 1955 I 
<okholm. and examined a further thirty 
eon as taken alive, without finding a 
gl {Mainland rabbite show an rara 
between 0 and 270 fleas per individual.) 

seems clear that the failure of myxomatosis to 
it. Skokholm was, and is, due to this absence 
‘irus-carrying Spilopsyllus flea. The absence 
ity of this flea on Skokholm (240 acres) is 
=- with conditions on the neighbouring 
omer (750 acres), where on May 25, 1954, 
three adult rabbits carrying 3, 12 and 
ctively. Myxomatosis arrived naturally 
x {probably via fleas carried on carrion- 
lis which were feeding on rabbits dyir g of 
2 on the mainland, and which were roosting 
night on Skomer—as these gulls also roost 
kholm) in the autumn of 1954, and has since 
most: completely destroyed the Skomer population 
f at least six thousand rabbits, 














evies of mosquitoes, which spread the 
‘humid regions or weather. In Australia 


Echidnophaga (from marsupials), which 
s itself to rabbits, is a much less effective 
» often perhaps in chain-transmission with the 
i -In New Zealand, where there are no 
I i i or marsupial fleas‘, introductions of the 

ma virus, have generally failed in spite of 
indigenous biting mosquitoes and sand- 
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sone view es on ‘the ‘Amino-acid and Amide 
: Content of Nicotiana sp. 


results of Martin, Balls and McKinney}, 
F ai and pee iche’, Commoner et al. 3 and others 







ablo increase in “the i protein onteni 
anak leaves infected with sOpErCO: mosaic Virus. 









y wW VERA Cheo a Boffherè. ve ae 
A study of free and hydrolysed protein of 
lthy and virus-infected leaves, by a modified 
of horizontal paper chromatography, has 
a absence of & Dayan: pone sub- 





» it seemed» 
-xtract of leaves infected with tobacco n Ly 
and leaves infected with tobacco curl virus. Furt 


the rabbits on Skokholm, which still con- 
main unaffected by the present epidemic — 


, autoclaving at 15 Ik. pressure for 2 hr. The solutio ; 
“were centrifuged at 2,000 revolutions per minute ahd 


flow of the solvent is maintained and the amino- acids 


As a vector, the European rabbit flea seems to- 
re effective in temperate climates than the 


front was marked, the paper dried 
abbit flea is unknown, and the native | 


could not be detected as it is destroyed 1 1 
| chloric tees | 


lished by using buffered paper and by runaing: ‘the: 













stance (present in healtl 
















































ner, ~ 
the water-soluble extracts of diseased leaves revealed ~ 
the presence of two new bands corresponding too 2 
asparagine and hissidine—lysine. - 

The leaves were >xtracted with hot water, and 
hydrolysate preparsd by hydrolysing the residu 
the plant material with 6 N hydrochloric acid an 





the clear supernatent liquid ‘was. spotted on: their ae 
respective places for the separ: ‘ation and. identification — 
of the amino-acids. l - 
To eliminate ary overlapping — of tl e adjacent 
bands’, thus making quantitative estimations? more — 
reliable, and also te keep a number of solutions. on 
the same paper’, a modification made by “Ranje 
et al.° proved to be the most successful one. Whatma es 
filter paper No, 1 of 40 em. diameter having sixteen 
equal sectors separated by sixteen radial cuts. was- 
used in the present iivestigation. Reference solutior 
were placed at four different points to facilitate > 
identification of the bands. The method. cused in. 
corporates the advantages of both circular paper 
chromatography and strip-paper chromatography. | 
A single sector may be compared to a strip; radial 



























appear in arcs instead of spots. . | f 
The chromatograra was run with. -butanol/acetie 

acid/water (4: 1:5) for 8 hr. using. K | 

(2 em. x 4 cm) in the ce 





ture (24° + 1°C.) and sprayed with D. VÈ p 
ninhydrin in acetone. Bands were allowed to d 
for 4 hr. at room temperature and then- 
for 10 min. TEIS 

The acid hydrołysate of both = and eS 
diseased leaves revealed the same range of amino- > 
acids: leucine and isoleucine (Rp 0-83),. pheny: 
alanine (0-76), valine and methionine (0-69), tyrosir 
(0-62), alanine (0-508, glutamic acid and _ 
(0:44), glycine and aspartic acid (0- 34), 
(0-24), and histidine and lysine (0:20). T 





acids, aad Bo of f aspartic atic, pies 
increase in the: case o: the | virus- “infected: let a 










two new bands were , present in “the: “water soluble : 


extracts of the diseased leaves, one correspondir 


histidine-lysine (0:20) and the other to asparagine 
(0-28). The lowest Land (Rp 0-065) present in the 
water-soluble extract of healthy leaves, which could 
not be identified, was absent in that from the diseased 
leaves. The other common free ammo-acids present 
in the water-extracts of both healthy and. diseased 
leaves are: tyrosine (0-62), proline (0. 54), alanine, on 
(0-50), glutamic acid 70-44), aspartic. acid (0-34) and e 
serine (0°32). 
The absence of thraonine and glycine was” 







chromatogram in butanol/acetic cid mixture. 


buffered to pH 12. 8 
The absence of the lowest unidentified band from... 





the water-soluble anino- acids of diseased leaves... 


suggests that it is yed @p in the synthesis of the... : 
virus itself, or the vrus iutoffores in its synthesis. z 
in the host. aad ke 








mpractical by comparigon. : How 


~~ meter is very suitable for our present purpose. 


A Fabry-Perot interferometer was crossed with 
the grating spectrometer. The separation of the inter- ne 
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reme Resolution of Infra-Red 
Absorption Spectra 


Viggins have constructed an infra-red 
neter with a plane grating of fine quality and 
etre opties, double-passed?. 
-i eal subject with which to study the resolution 
s found in the -doublets of the v -> x band of 
ydrogen cyanide at l-5u. The components of these 
-> doublets are equal in intensity and their separations 
are proportional to the J numbers*. Moreover, the 
separations are known, so that a distinction can be 
| de. Ponen the conditions Just resolved’ and ‘fully 
olved’, When a doublet is ‘just resolved’, the 
t ure is. recognized but the apparent separation 
een. the: components is smaller than the true 
or example, P(7) was just resolved with a 
d separation of 0-072 cm.-' as compared with 
actual value of 0-096 em.-!. The closest doublets 
be fully resolved were POS) and #(9), the true 
separations of which are 0-180 emt and 0-173 em.-} 
- Yespectively. 
While this performance exceeded that of any other 
existing grating instrument, it was deemed of interest 
to investigate the possibility of increasing the resolu- 
~ tion even further. Since the limit of resolution was 
_. Set, not by lack of energy or by insufficient sensitivity 
, of the detectors but by imperfections in the grating 
oo Itselé,. nothing was to be gained by additional passes 
through the optical system. Indeed, since it was 
unlikely, that gratings of sukstantially better quality 
uld be produced in the near future, it was clear 
wont could not be obtained with any 
“iystrument alone, no matter what 

















oe gr nating 

a design. | 
_ A method for using a ke bry*Perot interferometer 
“in infra-red _absorptton studies has already been 
po irene 









"o are grateful to Prof. Shri Ranjan for his sug-_ 
We thank also” 


its | 


_ing until, 3.00 pm. On the following day a ver 


L oe oer. had been developed large brape: was ae observed, ee at 


ferometer plates was set so that the range of fre- 
quency between orders was equal to the spectral slit- a 
width of the spectrometer, which thus served as a. 
primary monochromator the function of which was: 
to remove overlapping orders. If a fraction Am of a. 
fringe order could be resolved, then under the above ~ 
conditions the resolution cf the combination of- the _ 
interferometer and spectrometer was as much’ 
1/Am times that of the latter alone. In this way. 
was possible to resolve fully the doublets P(3) 
and R(2); the measured separation of R(2) was 
0-045 cm.. This is seen to represent a sixfold 
improvement if the Doppler width (9-016 em. ais of 
the lines is taken into account. age 
The effective reflectivity of the plates was 65 per. : 
cent, produced by zinc sulphide — aan eae fluoride i 
coatings. The plate separation was 28-5 mm.: 
The purpose of this communication is to dit 
attention to the fact that it is now possible to attai 
a full resolving power of well in excess of 200,000 % 
1-5u. This may be near the useful limit -at 
present time, because of Doppler broadening o 
absorption lines. Nevertheless, the system has 
not reached its energy limit, and the resolution co 
be improved further by increasing the separat 
between the plates of the interferometer. Full detai 
of the instrument will be published elsewhere. 
This research was assisted by support from Contr: W 
N6onr Task V of the U.S. Office of Naval. Re 
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A Solar Noise Outburst of 
January 15, 1955 > 


AN interferometer-type noise receiver has bests. 
operating at the Radic Physics Laboratory of the 
Research Defence Board, Canada, for. more than Se 
7ean: Tis receiver r has been recording g the re Liz 













"On J anuary “15 of this yoar a erie alae Ys 
noise outburst from the sun was observe € 
burst commenced at 9.45 a.m. Eastern § 

Time as a single spike on our record, which "laste 
approximately four minutes. This was followed | 
9.53 a.m. by a large increase in the noise-level las 
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4.10 p.m. and continuing until 4.30 p.m. On January 
17 no outstanding events were observed on our 
records, but on January 18 a large burst was recorded 
during 3.57-4.10 p.m. The January 19 records also 
showed a large outburst during 8.36-9.30 a.m. In 
all cases the magnitude was rot determined as the 
recording meter was driven off scale. 

A study of the vertical-incidence ionospheric 
recorder records for Ottawa for the corresponding 
days indicated that an intense ionospheric storm 
followed the noise outbursts. The storm started 
about 9.00 a.m. on January 17 with spread echoes 
from the F2 region and absorption conditions, 
followed by a sequence of low F2 critical frequencies, 
blackout and sporadic Æ conditions. During the 
afternoon of that day, the ionosphere returned 
to near normal conditions, but during the even- 
ing very disturbed conditions were again observed. 
A succession of spread F2 echoes, lower F2 critical 
frequencies, increased absorption and sporadic EF 
echoes from lower heights was observed, followed 
_ by a blackout. This storm continued through the 
night, and with the return of daylight a tendency 
towards normal was observed. By early afternoon 
of January 18, the ionospheric records indicated 
normal conditions for that time of year. On the 
evening of January 18 there was another ionospheric 
storm, but not so intense as that of the previous 
night. The disturbed conditions persisted into the 
following day, and a more severe ionospheric storm 
was recorded during the evening and night of January 
19 than that observed on January 17. Normal 
conditions returned during the morning hours of 
January 20. 

During the evening and night of January 17 a 
very intense auroral display was observed at several 
points in Canada and the United States. Observers 
in Churchill, Manitoba, reported a type A red aurora 
on that occasion. Intense auroral displays were also 
observed on the nights of January 18 and January 19. 

This work was carried out under the Defence 
Research Board project PCC-D48-28-01-02. 

T. R. HARTZ 

Radio Physics Laboratory, 

Defence Research Board, 

Shirley Bay, 
Ottawa. 
Feb. 8. 


Low-voltage, Short-duration Arcs between 
jel ee Contacts in Low-voltage, 
substantially Non-inductive Circuits 


Iv was originally supposed that separating contacts 
in low-voltage, low-inductance circuits interrupted 
the current without arcing provided the supply volt- 
age was lower than the ionization potential of the 
contact metal, and that the circuit inductance was 
not greater than about a microhenry. However, 
inconsistencies in the values of the measured ‘fine 
transfer’ obtained under these so-called arc-free 
conditions led to the supposition that arcs might be 
presenti, and this was confirmed by Lander*, who 
published an oscillographic record of an arc obtamed 
between separating gold contacts in a 6-volt, 1 micro- 
henry circuit carrying a current of 1 ampere. 

The existence of low-voltage ‘short arcs’ during 
contact closure has also been deduced from transfer 
and voltage measurements’, and oscillograppic records 
of thes ares have been published‘. 
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Fig. 1. Are voltage record of separation of platinum contacts. 
Inductance, 0:00 4H. ; break conan, 3:3 amp. ; supply voltage, 
6 F. 
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x10? seg. 








Fig. 2. Are voltage reeord of separation of platinum contacts. 
Inductance, 0°34 wH.; Break orzon; 3:3 amp. ; supply voltage, 
‘ 6 VY. 


Investigations carried out by the Electrical 
Research Associatior® on platinum contacts breaking 
a 6-volt circuit have shown that the amount of metal 
transfer is very dependent on the effective circuit 
inductance L and the current J at break for induct- 
ances between 0-06 aad 117 microhenrys and currents 
between 1-3 and 5-6 amperes. These have led to the 
theory that the trarsfer is at least partly due to a 
form of ‘short arc’ in metal vapour between the con- 
tacts. The amount cf transfer depends on the metal 
vapour and the available energy, 4 LI*. 

It has been possible to obtain single-sweep records 
of the voltage across the contacts immediately after 
break with the E.R.\. ultra-high-speed oscillograph 
and so to confirm tae existence of the short arcs. 
Two of the records are shown in Figs. 1 and 2. It is 
seen that low-voltage arcs of very short duration 
exist even when the «ircuit inductance is as small as 
0-09 microhenry. An attempt is being made to 
relate them to the measurements on the transfer. 

Acknowledgments are due to the Director of the 
Electrical Research Association for permission to 
publish this communration. 


JANET RIDDLESTONE 


Electrical Research Association, 
5 Wadsworth Road, = 
Perivale, Middlesex. 

Jan. 13. 


‘Holm, R., “Electric Contacts” (Gebers Förlag, Stoc im. 1946), 
Lander, J. J., and Germer, L. H., J. App Plis.¢19, 910 (1948), 


* Lander, J. J.. J. App. Phy-., 19, 1128 (1048). 
*Germer, L. H., and Hawerti, Ea E., J. App. Phys., 20, 1085 (1949). 
*Germer, L. H., and Smita, T. L., J. App. Phys., 23, 553 (1952). . 


*Warham, J., J. Inst. Elect Eng., 1, Part 1, 163 (1958): Inst. 
Elect. Eng. Mono. No. 103 (July 1954). 


HE new British: ‘Mussina: Bill which ‘passed 


ird reading. in the House of Lords on April 27 in 
It is of profound importance to all - 
t scientists in biology and geology; but it — 
“your Lordships will appreciate that the type- 


come law. 


1eteorie flight through the House of Commons 
the House of Lords. Its transit was apparently 
eralded in the Press: its purport is of such 
national importance that it is surprising that no 








-teference to the course it took through the Houses — 
--of Commons and Lords was available to biologists. 


all over the world. 
«The Bills second reading (Hansard, April 4, 1955, 
a ols. 943- - ~59) was proposed by the Financial Secretary 
the Treasury (Henry Brooke), saying, “Its main 
‘render: it possible for objects in the 
1 of the Natural History Museum to be lent 
road. for research purposes’. He was strongly 
-supported by a Trustee, Mr. Chito Ede, who spoke 
of the need to reciprocate in the loan of insects, ete., 
with foreign museums. which lend to us. He was 
followed by five speakers, all congratulatory about 
the Bill, but not one of them made any reference 
whatever to type specimens, or showed that they 
































somplacently voting for. 
he Bill was exeeedingly short (one page) and its 
n- purport was to allow the loan of specimens, 
ways hitherto has been prohibited. 
ng Hansard, I was alarmed by the threat 
specimens in this Bill. I ascertained that 
X officials of tbe Natural History Museum 
a PER Communications with Mr. Chuter 
nothing. The Bill was passed with no 
ation on “April 6 (Hansard, col. 1,305) when Mr. 
ide expressed “very sincere thanks for the expedition 
vith. which the Bill has been considered”. 
he. Manchester Guardian published a letter from 
on April 19. In it I wrote: “I am horrified by 
way the bill has been so rushed . . . All it needs, 
wever, Is the addition of one short clause making 
| “lear. that type specimens are reserved and are 
. never to be lent”, and I made an appeal to the Lords 
O save the situation. 
n the House of Lords the Bill was introduced 
e Lord Chancellor. read a second time, and it 
chen anticipated that it would go through 
i tically. Fortunately, Lord Chorley, alive to 
wer to type specimens, proposed an amend- 
t they should be reserved and never lent 
he British Museum. This postponed con- 
tion for a week. Meanwhile, Sir Guy Marshall, 
ntomologist, wrote to the Manchester Guardian 
: il 23) favouring the idea that type specimens 
of insects should be loanable. The Manchester 
Guardian published my reply (April 27), in the course 
of which I wrote: “The Lord Chancellor, proposing 
the bill, referred to my letter in your issue of April 19 
and gave a solemn assurance that type specimens 
would be carefully. protected by museum regulations. 
‘surely it is bad law-making to pass a law that 
at once requires regulations to counter its purport. 
The ritigh Museum should be adamant in retaining 
its proud position as being the only place in the 
i world his ery expert can be sure of finding 
types’ on the premises were he to arrive suddenly by 
air with only a few hours to do the comparative 
work he. required. “Under the profected bill he might 
arrivo counting on this and find the essential “type 
; thousands: of miles away. This is deplorable”. 























ew of the danger to types in the Bill they were | 


to it that they are properly attended to”: 


age 
ent, Lord ‘Chorley moved a P that”, 
: “(a) the said power shall not extend 1 
lending of type specimens ; and (b)” (Hansard for the 
Lords, April 27, colss 599-603). Lord Chorley sai 











specimen, which is the very fountain of the work 
of research in its line, is of great importance. ... It: 
is true that the noble and learned Viscount went: 


some distance in his speech on Second Reading to 
-meet this point when he promised that the Trustees 


would make regulations under which type specimens + 
would only occasionally be lent out, and I and the 
for whom I speak are grateful for his promise: ñ 
that regard. But I suggest that it is not altogeth 
satisfactory to be content with promises. ot ‘tha 
kin a’: Pi 
The Lord Chancellor (Viscount Kilmuir) said ie 
hoped the amendment would not be pressed; bu 
he promised that, “the Trustees of the British 
Museum, of whom I have the honour to be one, will” 
regard this matter most scrupulously and will use- 
this power in respect of type specimens only in t 
most unusual cases” ; 
He was followed by the Earl of Tishestaé,’ “th 
eho of whom I am one, feel strongly on thi 
point. ... I wonder whether they will ever go out . 7 
every care will be taken to ensure that no 5] ime 
that should not go out is allowed to go”. 
Lord Strabolgi, supporting Lord Chorley, aske 
for a time-limit for loans. 
He was at once answered by the Lord Chancelor 
who said, “I will look into this point with pleasure’? 
Lord Chorley then withdrew his amendment, - 
said, “So long as these points are within the vit 
recollection of the Trustees, I am sure the: 













































In the course of the hurried passage of the Bi 
the efforts to deal with such an important matte 
could not be mobilized. The keepers in the Natura 
History Museum, who are the chief experts, eack 
responsible for the specimens dealing with his. o 
science, whose opinions in this matter are of prir 
importance, were unrepresented. d asked at leas 
one of the keepers to come to the House of Lords 
before the hearing so that one or two of the Lords 
might be informed by expert opinion, but as Britis 
Museum officials are Civil servants it was out of th 
question that any of the real experts could take an 
part in the ‘back-stage’ discussion which could. | 
be conducted with the Director of the N 
History Museum, who was out of the contry. 

However, the consideration shown by the House- 
of Lords and the promises made in response to Lord 
Chorley’s efforts are reassuring, although the types oe 
are no longer protected by law as heretofore. o0 
. But it is evident scientists should always” be on | 
the alert, and it is to be hoped that in future more © 
time will be given to any legislation affecting scientific 
matters of importance. 

The quotations I have made are brief, and everyone - 
interested in the Natural History Museum should. 
read the verbatim reports in Hgneard: Commons, 
April 4 and 6; Lords, April 21 and 27. 
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LEOTURER (with an IDnoura degree in electrical engineering or 
FORTHCOM ING EVENTS nt peep and practical experience in elther the heavy power side 
. of electrical engineering or the light current side) IN THE DEPARTMENT 
(Meetings marked with.an asterisi: * are open to the public) OF ELECTRICAL ENGINEECING—The Registrar, College of Technology, 
Sion LECT Ce ta special qualieations i ic chemistry) 

a : ENIOR LECTURER special qualifications in organic che 
l Monday, May 23 IN THH DEPARTMENT C= CHEMISTRY—The Registrar, University 
- F BRITISH Socmry FOR THE HISTORY SOISNOE, PHILOSOPHY OF Colleges of South Wales and Monmouthshire, Cathays Park, Cardiff 
Sormmnoz GROUP (in the Joint Staff Common Room, University College, (May 28). x - 
Gower Street, London, -W.C.1), at 5.30 p.m.—Prof. 8. F. Nadel: VIROLOGIST, Scientific Officer grade (with a fiat- or second-class 
“Magic Thinking’, ` ‘ ~ - honours degree in botany IN THE DEPARTMENT OF AGRICULTURE FOR 
SCOTLAND, Plant Pathology Station, East Craigs, Corstorphine, Ed{n- 


ji burgh, to assist in flelc, laboratory and glasshouse research ‘and 
Tuesday, May 24 rou ine work concerning zotato diseases eean a with 1 partloular 
stress on v eases ose affecting the qu of po ers * 

WOK FOR ENDOCRINOLOGY (at the Royal Society te cParisyt ~The Ministry of Labour and National Service, Technical and Selen- 

: “Endocrine Factors Concerned in the Genesis of Experimental Mam-, One ae (K), 26 King Street, London, 8.W.1, quoting G.89/5A 

, mary Carcinomha”.* t LEOTURER IN Paysics—The Secretary of University Court, ‘The 
F" WRIGHT-FLEMING INSTITUTE OF MIOROBIOLOGY (at St. Mary’s University, Glasgow (Maz 31). 

Hospital Medica] Schol, London, W.2), at 5 p.m.—-Prof. Lord Stamp : LECTURER IN PHYSIOLOGY, and an ASSISTANT IN PHYSIOLOGY 

“The Action of Bacterial Enzymes on unizing Antigens” (Almroth The Secretary of Univers&y Court, The University, Glasgow (May 31). 

Wright Lecture). LECTURER or SENIOR TecTURER IN CHEMISTRY at Rhodes Univer- 


sity, Grahamstown, Soush Africa—The Secrevary, Association of 
21 Albemarle Street, London, Wel), at 6.90 pim-—Prof. Warren K>  Umiveraities of the Britisk Commonwealth, 86 Gordon Square, London, 
‘8 z sF phe y, aoe 4 ay g U. oR ca, HaT 
Lewis: “Mechanism of Fluidization of Powders in Gases”. a Limaantay (preferdbly pale, vith a degree in natural or agricultural 
INSTITUTION OF CIVIL ENGINEERS (at Great George Street, Wes science), and a JUNIOR RARY ASSISTANT (female)—-The Secretary, 
minster, London, S.W.1), at 5.30 p.m.—Sir John Cockcroft; F.R.S.: Grassland Research Inst&ute, Hurley, near Maidenhead (May 31), 


“Nuclear Power and World Energy Resources" (James Forrest SCIENTIFIC OFFIORR (vith a good honours degree in biological 
Lecture). sciences and postgradnuase experience in cy tology) to undertake 
research on problems rel=ced to plant breeding—The Secretary, John 


< ' UNIVERSITY OF LONDON (at the Imperial College of Science and  fnnes Horticultural InstGution, Bayfordbury, Hertford (May 81). 
Technolo Imperial Institute Road, London, 8.W.7), at’ 5.80 p.m.— ASSISTANT LECTURER cwith special qualifications in plant ar Aie 
Prof. R. Bh. Barrer: “Some Tasks and Perspectives in Physical logy) IN BOTANY, and am ASSISTANT LECTURER IN ANIMAL GRNETICS 
Chemistry”* (Inaugural Lecture). - —The Secretary and Registrar, University College of North Wales, 


~ak 


Bangor (June 1). 
: LECTURER (with a goci honours degree) IN BOTANY or ZoonoGy, 
Tuesday, May 24—Friday, May 27 at the Nigerian College or Arts, Science and en ER Secre-_ 
INSTITUTION OF GAS BNGINEERS (at Portsmouth and Southsea)—- tary, Advisory Committoe on Colonial Colleges, 1 Gordon Square, 
92nd Annual General Meeting. London, W.C.1 (June 1). 
ee ee The Unive bee or ETN 
PHysics—-The rar,. The versity, Birmingham une 4), 
Wednesday, May 25 eg or Paria I Psyonotogy—The Registrar, The Univer- 
POLAROGRAPHIO Soorery (in the Chemistry Department, The SA Wane DEMONS 
s NIVERSITY DEMONSTZATOR (with an honours degree in puro 
sole Mie A raem RA O a on- cP olerographic agente with organic chemistry and biochemistry. as the principal 
subjects 


and preferably with farming experience) IN ANIMAI NUTRI- 
BRITISE PSYOHOLOGICAL SOCIETY, INDUSTRIAL SECTION (in Room rron—The Secretary, Scnocol of Aanieulture, The University, Cam- 
106, London School of Hygiene and Topia Medicine, Keppel Street, bridge (June 8). 
London, W.C 1), at 1 p.m.—Mr, Alan A. Burrows: “Use and Abuse LECTURERS IN BAOTERIDLOGY, BIOCHEMISTRY, ANIMAL HUSBANDRY 
of Sound”, and CROP PRODUOTION a` the Universi College of the Gold Coast— 


3 pa The Secretary, Inter-Unersity Council for Higher Education Over- 
GEOLOGICAL SOOIETY OF LONDON (at Burlington House, Piccadilly, f00 Pee Squme, London, WCL Gene in 2 


ener’ ; : esearch Officer 
Ton mere North Best Seotiand”'; Dee tres ae ig ree grade (with a university honours or higher degree in science with 


‘Phe Boyndie Syncline of the Dalradian of the Banffshire Coast”. physical chemistry as th: major subject or equivalent qualifications, 


and prerarabiy with research experience in surface chemistry), IN 

ROYAL SooreTy OF MEDIOINE, COMPARATIVE MEDICINE SECTION THE DIVISION OF PLANE INDUSTRY,. Commonwealth Scientific and 
(at 1 Wimpole Stet. London, W.1), at 5 p.m.—Annual General Industrial Research Organization, Canberra, A.C.T., Australia, to 
Meeting, followed by Symposium on ‘Factors Influencing Host- work on _ puvsleschermcet problems arising from the investigation 
reer Relationships”. Speakers: Dr. E. L, Taylor, Prof. A. A. ofthe Division, initially cn the action of herbicides at cell surfaces and 
Jes and Mr, F. C. Bawden. intersurfaces, and on ther movement within plants——-Chief Scientific 


ROYAL STATISTICAL SOOTETY (at the London School of Hygiene Liaison Officer, Australian Scientific Liaison Office, Africa House, 


Kingsway, London, W.C2, quoting 180/202 (June 11). 

and Tropical Medicine, Keppel Street, London, W.0.1), at 5.15 p.m.— , S? 

Dr. 5.0. iwin: “A Uniled Derivation of Some Frequency Distrbu- maa ih an Daam orehee aa D aaa eg isa et 
ons Of importance ometry an c8”. or equivalent qualifcatians, and with research experience in plant 
Evarnios Soormty (at the Royal Society, Burlington House, pathology or mycology). IN THH DIVISION OF PLANT INDUSTRY, 

Piccadilly, London, W.1), at 5.80 p.m.—Dr. J. A. H. Waterhouse: Commonwealth Scientificand Industrial Research Organization, Can- 

“Twins and Genetics’’.* berra, A.C.T., to underteke plant disease investigations and in par- 

ticular to study fundamensal aspects of host-pathogen Tea eee and 
me sms of res ce to disease ief Sclentific on cer, 
ursday, May Australian Scientific Lial.on Office, Africa House, Kingsway, London, 


INSTITUTION OF MINING AND METALLURGY (in the Apartments of W.C.2, quoting 130/241 June 11), 
-the ‘Geological Society of London nton House, Piccadilly, aar Gee, IN Paysics—The Registrar, The University 


y aie —Mr. une 11). 
Renee’ a 6 el Gone Beene: < PASP LECTURER or ASSISTAMT LECTURER IN BIOOHEMISTRY—The Regis- 


trar, The University, Lecis 2 (June 13) 
ROBERT RANKIN CEAR OF ELECTRONIO ENGINEERING—The 
f z Registrar, The Universit>, Liverpool (June 18). 
SSISTANT LECTURER N MATHEMATICS——-Lhe Registrar, University 
APPO|] NTMENTS VACANT College of North StafforGhire, Keele, Staffs (June 15). 
CHAIR OF PHILOSOPEY at Auckland University College, New 
Zealiand—-The Secretary. Association of Universities of the British 
APPLICATIONS are invited for the following appointments on or Commonwealth, 36 Gorcon Square, London, W.C.1 (New Zealand 
before the dates mentioned: , June 15). 
SENIOR LEOTURER (university graduate with appropriate teaching Som CONSERVATORS (2) (preferably with experience in soil con- 
and industrial experience) IN Paystcs-——-The Principal, Enfield Tech- servation practices) with the Otago Catchment Board, New Zealand 


nical College, Queensway, Enfield, Middlesex (May 26). —The Agricultural Liaison Officer, New Zealand House, 415 Strand, 
LECTURER IN MOAL STATISTICS, & LECTURER IN Bio- London, W.0.2 (New Zealand, June 165). 

OHEMISTRY, & LECTURER or ASSISTANT LECTURER-IN PSYCHOLOGY, an LECTURER IN GEOLOG , with special reference to Paleontglogy-— e 

ASSISTANT LECTURER IN PURH MATHEMATICS, an ASSISTANT LEOTURER The Secretary, Birkbecx College, Malet Street, London, °W.C.1 

or RESEARCH ASSISTANT IN VIRUS DISEASES and a RESEAROH FELLOW (June 18). + 

IN ASTRONOMY or ASTROPHYSICS—The Secretary, University College, ASSISTANT LEOTURER IN APPLIED MaTHEMATICS-—-The Registrar, 

Exeter (May 27). e The University, Leeds June £0). r 
ASSISTANT EXPERIMENTAL OFFICER IN THE GENETICS DEPARTMENT. DEMONSTRATOR (preferably with an Interest in soil science) IN 

to be responsible for the maintenance of genetic stocks and to assist G@EOLOGY—The strar, Wye College, near Ashf e 25). 

the H of the Department—The Secretary, John Innes Horti- GEOMORPHOLOGIST, Research Officer grade ( versity 

‘cultural Institution, Bayfordbury, Hertford ia t honours degree with a srong geological background, and preferably 
EXTENSION LECTURER (with academic tions 


q n pure science, with special training ant subsequent experience in Somorphology, ; 
preferably in pi gics or chemistry) IN SomNnop in fhe Department IN THE LAND RESEARCH AND REGIONAL SuRVEY SxecrTion of the 
of Extra-M Studies—The Director of Extra-M Studies, (King’s Commonwealth Scientific &nd I frial Research Organization, Can- 
College), Joseph Cowan House, 153 Barras Bridge, Newcastle-upon- berra, fo be a member of a scientific unit conducting potentiality 
Tyne (May 28). ° surveys of undevelopec regions—Chiéf Scientific Liaison Officer, 
Lrororw IN MATHEMATIOAL PHystos—The Registrar, The Univer- Australian Scientific Liaison Office, Africa House, Kingsway, London. 
sity, Edgbaston, Birmingham 15 (May{28). W.C.2, quoting 570/88 (Tune 25). 
; ._ 
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SENIOR RESEARCH FELLOW IN PHYSICS, at the University of New 
England, Armidale, New South Wales, Australia, to undertake a 
programme of experimental or theoretical research, preferably, but 
not necessarily, in the field of ionization and discharge physics or of 
solid state physics—The Secretary. Association of Universities of the 
Pae a 36 Gordon Square, London, W.C.1 (Australia, 

une 27). 

DEMONSTRATOR or LECTURER IN THE DEPARTMENT OF ZOOLOGY-— 
The Dean, Medical College of St Bartholomew’s Hospital, West 
Smithfield, London, E C.1 (June 30). 

PLANT BREEDER (Fruit), Senior Scientific Officer or Sctentific 
Officer grade, af the Research Station, Long Ashton, Bristol——The 
Registrar and Secretary, The University, Bristol 8 (June 30). 

PROFESSOR OF GEOLOGY at the University of Otago, Dunedin, New 
Zealand—The Secretary, Association of Universities of the British 
cre hata 38 Gordon Square, London, W.C.1 (New Zealand, 

une 30). 

SENIOR LECTURER (with a good honours degree and research ex» 
perience, preferably in plant pane, systematic botany or Heath ney 
IN BOTANY, at the Imperial College of Tropical Agriculture, Trinidad, 
BeW.I.—The Secretary, Imperial College of Tropical Agriculture, 
40 Norfolk Street, London, W C.2 (June 30). 

TECHNICAL OFFICER (with an honours degree in electrical engineer- 
ing, physics or chemistry, and experience in the design and construction 
of electronic apparatus for the study of chemical problems, with spectal 
reference to flash discharges and micro-wave prectroscony) IN THR 
DEPARTMENT OF PoysicaL CHEMISTRY —Dr F, B. Kipping, University 
Chemical Laboratory, Pembroke Street, Cambridge (July 1). 

ASSISTANT LEOTURER, Grade B (preferably with some teaching, 
industrial and/or research experience) IN THE DEPARTMENT OF PHYSICS 
—The Principal, Royal Technical College, Salford 6. 

ASSISTANT LECTURER (graduate in chemistry or biochemistry and 
preferably with experience in the food industry)—-The Principal, 
National College of Food Technclogy, Cranwood Street, City Road, 
London, &.C.1. : 

CHAIR OF PHYSIOLOGY at Makerere College (The University College 
of East Africa)—The Secretary, Inter-University Council for Higher 
Education Overseas, 1 Gorden Square, London, W.C.1. 

CHEMIST, Scientific Officer or Senior Scientific Officer grade (with 
an honours degree), to work in a team: investigating fundamental 
aspects of the structure of certain dielectric materials—-The Director 
of Research, British Ceramic Research Association, Queens Road, 
Penkhull, Stoke-on-Trent. 

DEPARTMENTAL DEMONSTRATOR (with a good MAR in any branch 
of engineering and preferably with postgraduate experience) IN 
ENGINHERING Somwnos, for duties which include both lecturing and 
undergraduate instruction in the laboratorles—-Professor of Engineer- 
ne Science, 19 Parks Road, Oxford. 

XPERIMENTAL OFFICER (with at least H.S.C. in science subjects 
or equivalent qualifications, and preferably with some experience in 
physics, electronics or spectrochemistry or any combination of these) 
IN THE SPECTROSCOPY GROUP, for work which includes spectrochemical 
analysis with emphasis on the development of new techniques (for 
example, electronfe direct recording) and spectro-physical examination 
of the transuranic element spectra—The Establishments Officer, 
United Kingdom Atomic Energy Authority, A.E.B.E., Harwell, 
Didcot, Berks, quoting 2/108/298. 

GOVERNMENT CHEMIST (with a degree in chemistry of a British 
university) IN THE MEDIOAL DEPARTMENT of the Gold Coast Local 
Civil Service, for the analysis of foods, drugs, wines and spirits, textiles, 
and pathological samples, including poisons—The Director of Recrult- 
ment, Colonial Office, Great Smith Street, London, 8.W.1, quoting 
BCD.117/18/012. 

INTERNATIONAL WOOL SECRETARIAT RESRAROH Fertow (with 
chemical or biochemical qualifications) to undertake work on the 
Gay eal oliemistry of the wool fibre—The Principal, Technical College, 

Ta, : l 

LECTURER IN EDUCATION at the Nigerlan College of Arts, Sclence 
and Technology—The Secretary, Advisory Committee on Colonial 
Colleges, 1 Gordon Square, London, W.C.1. 

LECTURER IN ZooLoay at the University of Malaya, Singapore- 
The Secretary, Inter-University Council of Higher Education Overseas, 
1 Gordon Square, London, W.C.1. 

RESEARCH ASSISTANT (PhD standard), for work on reaction 
kinetics at gas-solid interfaces—Dr. F. C. Tomkins, F.R.S., Imperlal 
College, London, 8.W.7. 

RESEARCH ASSISTANTS (2) IN PHYSICAL CHEMISTRY-—The Clerk 
to the Governors, South-West Essex Technical College and School 
of Art, Forest Road, Walthamstow, London, 1.17. 

STATISTICIAN (preferably with experience of field ee 
Secretary, National Institute of Agricultural Botany, Huntingdon 
Road, Cambridge. 
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SCIENCE AND RESPONSIBILITY 


HE Government’s decision. to undertake the 
manufacture of thermonuclear weapons, although 
now generally accepted by the major political parties, 
has clearly been accepted with reluctance ;’ and even 
from the point of view of defence there have been 
misgivings as to whether al the implications have 
been fully considered, and whether Britain’s limited 
_ resources are deployed to the best possible advantage. 
Apart, however, from the questions whether sufficient 
readjustments have been made elsewhere in our 
defence programme and, whether all that is possible 
has been achieved in the way of co-operation within 
the North Atlantic Treaty Organization or with the 
United States, other doubts have arisen from the 
limitations of our knowledge of the biological effects 
of radiations generated in vuclear explosions. These 
misgivings may- well be largely dispelled when the 
promised report from the Medical Research Council 
ig published; but there will then still remain the 
moral question whether the use of nuclear, and 
especially thermonuclear, weapons is ultimately 
justifiable. ‘ 
That this aspect is profoundly disturbing even to 
those who accept the Government’s decision as right 
and as inescapable at present is to be seen, for 
example, in the leading article, “The Moral Crisis”, 
which appeared in The Times of March 14, and 
which was quoted by the Archbishop of York in the 
most outstanding speech in the debate on defence in 
the House of Lords on March 16. Dr. Garbett said 
that the decision raises moral and ethical questions 
of the’ first importance. Lasting peace, he. said, will 
be achieved only by facing the moral issue and 
accepting the moral responsibility, realistically and 
unflinchingly. It requires vision and imagination, 
clarity of thought, and strength. 
Dr. Garbett made no secret of his dislike of nuclear 
weapons. “I would to God they had never been 


invented”, he said. But he recognized also that.we 


cannot put back the clock, that we must face the 
possibilities of abuse, just as we accept the prospect 
of using these same scientific developments to 
provide new sources of ‘industrial power, and that 
the decisien whether or not thermonuclear bombs 
are used does not rest with Britain alone. It rests 
with those who would be quite uninfluenced by 
protests and decisions, and Dr. Garbett said he could 
not accept the argument that we could secure even 
our own safety by a unilateral renunciation of such 
weapons. ‚He does not think that a democratic 
government can refuse to make such weapons unless 
it is-certain that tbe great majority of those it 
represents are deliberately prepared to accept the 
consequences, with the destruction of our way of life 
and the obliteration of individual human values, 
quite apart from the sufferings which would be 
‘brought to millions. It cannot be claimed to-day 
that Britain is overwhelmingly pacifst, and he 
agreed rather with Lord Swinton that the mere, fact 
that a peace-loving nation like our own® possesses 
these bombs might prevent the bomb from ever 


bemg used for fear of the retaliation which would 
follow. The chief justification for making the bombs 
must be that they would provide a sshield behind 
which the work of -peace-making can be continued. 
Almost any road is worth exploring if it will lead to 
peace ; almost any risk is worth taking if it will help 
to dispose of the suspicion and fear which lead to war. 

As part of this desperate and continuous effort to 
create an atmosphere in which peace will be lasting, 
Dr. Garbett urged shat Britain and others must be _ 
made fully aware of the destructiveness of this 
weapon. There was evidence enough in the defence 
debates to justify his doubts whether the people 
living behind the Iron Curtain are allowed to know 
about the results wnich would follow the use of the 
thermonuclear bom>. Nevertheless, he thought it 
would be possible and worth while for men of science 
of all nations to draw up a simple statement of the . 
ruin which nuclear warfare would bring to the world. 
If the Communist powers refused to circulate it, the 
democracies should use every possible means to 
enlighten the peop-e of the world as to the con- 
sequences of the use by their rulers of nuclear bombs. 

What has been rade clear above all by the Arch- 
bishop of York’s spsech is that the decision to make 
the bombs is not enough by itself, even as deterrent. 
The deterrence lies lso in the steadiness and determ- 
ination of men’s minds, and the great merit of such 
papers as those of Edward Teller, ‘The Work of 
Many People” (Sc-ence, 121, 267; 1955), J. R. 
Schenken, “The Se:entist as a Citizen” (ibid., 121, 
184), Gerard Piel’s “Need for Public Understanding 
of Science” (¢bid., 121, 317), or Prof. C. F. Powell’s 
address at the ‘“H-Bomb and Gun” Conference in 
London on February 26, is that they encourage tHe 


_ clear thinking and understanding of all that is 


involved, which are demanded no less of the scientist 
himself than of the ordinary citizen. They help to 
provide the perspective against which sound judg- 
ments and right decisions can be made. 

It must be remembered, for example, that the 
great advances in nuclear physics which have placed 
these vast powers for good or evil in our hands are, 
not accidental. Ther are the outcome of an approach, 
relatively new in human history, to the problem of 
winning knowledge and control from Nature; and 
while their implicasions for human life, as Prof. 
Powell observes, far surpass anything which has gone 
before, the discoveries themselves follow from the - 
discoveries of the past. We have entered an epoch 
marked by ceaseless technical innovation, with all 
the perplexities, and opportunities which are,thus ° 
created, and any atsempt to anticipate theecourse of 
events, in very gereral terms, must allow, for the 
possibility of new discoveries and innovations. 

Prof. Powell’s main emphasis is on THB"twet®bility ` 
of the present position and the heévy responsibility 
resting on those why have some small understanding 
of the great issues that aw in spspense. In a position - 
so precarious, small forces can turn the balance, and 
our prospects will.be brighter the more people are 


t 
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convinced, and the more firmly and untiringly they 
insist, that international agreement on nuclear energy 
can be achieved, that it is essential for our survival, 
and that it must be achieved in a form which respects 
the freedom of all peoples to determine their own 
destinies. Th&t position is essentially the one adopted 
by Dr. Garbett. Prof. Powell’s address is of even 
greater interest as a complement to the picture which 
Edward Teller gives of the development of the 
thermonuclear bomb and the way it involved the 
contributions of a considerable number of people, 
ranging from political decisions, to organization and 
to scientific work. 

Teller believes that everyone who has worked on 
the thermonuclear bomb was appalled by the success 
and by its possible consequences, but that all con- 
nected in any way with the effort were convinced 
that the work was necessary. He believes that it was 
necessary to develop the thermonuclear bomb; and 
that in spite of the danger inherent in its destructive 
power we should be unfaithful to the tradition of 
Western civilization if we refused to explore the 
limits of human achievement. That is the specific 
duty of the scientist : beyond exploring and explain- 
ing, his responsibilities are no greater than those of 
any other citizen of a democratic society, many of 
whom have been associated with the scientist in this 
greater technical achievement. 

To be in possession of the thermonuclear weapon 
is a greater challenge to the free community than its 
construction was to the technical people. Teller is 
confident that whatever the scientists are able to 
discover or invent, the people will be good enough 
and wise enough to control it for the ultimate benefit 
of everyone; though he gives no clue as to how and 
where we are to find and develop the habits of mind, 
in particular the power to transcend emotional 
inheritances—-which people do not find easy—the 
virtues of prudence, justice and fortitude, as well as 
of faith,, hope and charity, that will be needed more 
than ever in national and international policy ın the 
more mobilized life which for the next generation at 
least we must be prepared to live. 

‘In commenting on the Oppenhemer judgment last 
autumn, Teller says: ‘“‘scientists as a group should 
stay out of politics except in areas touching on 
science’. J. R. Schenken, in his article “The 
Scientist as a Citizen”, sbows that failure of the 
scientist to speak out clearly on the basic concepts of 
freedom endangers all the virtues which Teller now 
postulates as essential to enable the free world to 
meet the challenge of thermonuclear weapons. Itb is 
the minority, and not the majority, who challenge 
truth and create new concepts; and freedom exists 
onlyeas long as the majority recognizes that the 
minority must be free to pursue thought wherever 1b 
may lead. e 

Schenken „is concerned particularly with the 
position. ot medicine, and the prospect that it would 
remain outside the domain of security regulations, 
pohtical restraints and thg lika He rightly usists 
on the necessity of broadening ‘the educational basis 
of medicine, so as to prevent the physician from 
becoming so eggrossed in his own special field that, 


2 


NATURE 


May 28, 1955 von. 175 


forgetting to look after the common good, he loses 
his right to continue unhampered even his scientific 
activities; but be overlooks the point made by Dr. 
Garbett, that those activities are already conditioned 
by the social milieu *in which he works. We cannot 
disregard the fact that the utterances and activities 
of scientists behind the Iron Curtam are conditioned 
rather by the decrees of the State than by their 
professional discipline. 

That fact cannot be ignored ın considering the 
moral responsibility of the scientist as a citizen, and~ 
in weighing proposals for broademmg professional 
education and bringing the scientist into closer touch 
with his fellow citizens. It must be remembered, too, 
in considering means of furthering public under- 
standing of science. Unless the limitations of science 
and the scientist are clearly understood, there is 
danger that the scientist may be expected to exercise 
powers which he does not possess and which mhere’ 
in the community as a whole; or that, blaming the 
scientist for consequences for which he has no 
responsibility as a scientist, the community may 
refuse to-support work which is essential for its own 
safety and welfare. The major movements m arts 
and letters to- day, remarks Gerard Piel, are anti- 
scientific in spirit. - 

National security and the relation between 
science and government have not been damaged in 
Britem to the extent which they have m the United 
States by the obsession with secrecy and the ignorance 
of science from which it springs, to which Piel refers. 
He quotes a recent statement of Dr. Vannevar Bush 
that the mutual respect between the scientific com- 
munity and the military services achieved during the 
Second World War has been “almost destroyed and 
one of the principal reasons is the security system”. 
We are concerned here, however, with the relations 
between the scientific community and the nation as 
a whole. Unless those relations are based on a clear 
conception of the nature of the séientific enterprise 
and the way the scientist works, the leaders of the 
community are unlikely to take the right decisions 
regarding the development and use of thermonuclear 
weapons, or indeed of nuclear energy ın general, or 
the community to understand and support the 
essential decisions. 

This is not to be interpreted as disregarding the 
moral qualities emphasized by Teller; on the con- 
trary, it means dispelling the false, purely materialistic 
view of science. The taxpayer must be shown that 
science is not solely or simply a branch of technology, 
and that mere titility does not provide sufficient 
motive to inspire -the curiosity, the initiative, the 
imagination, and the persistence that are embodied in 
all great work. As Warren Weaver expressed it in a 
passage quoted by Piel: “The most imaginative and 
powerful movements in the history of science have 
arisen not from plan, not from compulsion, but from 
the spontaneous enthusiasm and curiosity of com- 
petentindividuals who had the freedom to think about 
the things they considered interesting”. 

There gan, indeed, be no retreat from reason with- 
out disaster. The human mind cannot deny for long 
the inescapable conclusions of its capacity to know 
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and think; and science does broaden and secure the 
ground upon which men can choose their way of life. 
If ıt were clearly understood by the peoples on both 
sides of the Iron Curtain that the use of thermo- 
nuclear weapons’ in war might put an end to the 
human race, there might well be no risk of war; but 
as Lord Russell has said emphatically, it is not 
enough for one side only to understand the peril of 
war to-day. 

Whatever practical measures can be found to 
„nsure thatethat peril is clearly understood by both 
“sides, it is mportant that the limited responsibilities 
of the scientists as such should be clearly understood. 
A declaration by eminent scientists that they may 
no longer be able to help any State to realize its 
policies seems rather to impute political knowledge 
and responsibilities which scientists do not possess. 
Accordingly, it may well- be less calculated to serve 
the establishment of peaceful existence than the 
report suggested by Dr. Garbett, or-Lord Russells 
second proposal that a neutral power should draw 
up a report by experts on the probable consequences 
of war, designed to elicit the simultaneous admission 
by both sides to the neutral power that war could 
not serve their purposes. 

These are issues about which the scientist, as such, 
and as a citizen, should be thinkmg intensively and 
constructively. On him rests a large measure .of 
responsibility for creating a clear public under- 
standing, for removing misapprehensions-and for 
making sure that public policy is effectively criticized 
if at any point it falls short of technical or scientific 
requirements in respect of safety or welfare. If that 
responsibility is not accepted by him, it can be under- 
taken by no one. While the scientist has neither 
competence noreresponsibility as such for the framing 
of policy, ıb is his peculiar responsibility as a citizen, 
both individually and collectively through his pro- 
fessional associations; to see ‘that the technical and 
scientific issues involved are clearly understood by 
those concerned, and that both government and 
governed are in no doubt as to the implications of 
particular decisions, such as that to undertake the 
manufacture of thermonuclear weapons. 
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ANIMAt POPULATION PROBLEMS 


The Natural Regulation of-Animal Numbers- 

By Dr. David Lack. - Pp. vili+343. (Oxford: 
‘Clarendon Press; London: Oxford University 
Press, 1954.) 35s. net. 


HE fluctuation of the sizes of natural populations 
18 extremely restricted compared with what is 
Enporetioally possible. In this book, Dr. David Lack 
sets out to formulate and clarify the problems 
presented by this faci. About three-quarters of the 
book is concerned ,with birds, since the factors 
«regulating natural populations of birds have been 
pearticularly studied. In addition, he discusses the 
problem as it is found in the mammals, fish and 
insects. 
Birds and other animals can increase fin numbers 
‘with great rapidity, but are usually held drastically 
min checl® The comparative stability of animal 


populations, nearly all of which fluctuate Ten 
stricted limits, 1s due to density-dependent con- 
trolling factors. Netural selection has moulded the 
evolution of the reproduction-rate of each species 
so that the greatest number of young survives to 
independence. Among mammals and birds, at least, 
the larger the family above a certam gize the fewer 
the young that surv-ve, for the death-rate is Iugher 
when there are more young to share a limited food 
supply. In birds the number of eggs laid is not the 
maximum that the adult is physiologically capable of 
producing ; it is limited to the normal clutch-size, 
which has been determined by the evolutionary pro- 
cesses of each species as the most advantageous, 
But a rise in popuation-density has litte if any 
effect on the clutch-size of each -breeding pair, 
although in some mammals starvation does reduce 
fecundity ; in most animals density-dependent varia- 
tions affect the deeth-rate much more than the 
reproduction-rate. 

In passerine birds 45 to nearly 70 per cent of the 
eggs laid produce flying young ; in nudifugous species 
only about 25 per cent. But yearlings have a higher 
death-rate than adulzs, and consequently only some 
8-18 per cent of the eggs laid produce breeding 
adults-—a much highsr proportion than in fish and 
Anvertebrates. The annual death-rate ranges from 
30 to 60 per cent ix mogt birds, but is as low as 
10 per cent in one species of penguin, end these 
proportions arè constant with respect to age. But” 
wild birds—and almost all other wild an:mals—live 
only a fraction of their potential hfe- “Span, so that 
when the reproductio.-rate is high so too is the adult 
death-rate, since m a stable population the death- 
rate balances the birtzi-rate ; the suggestion that the 
reproduction rate. of each species is adapted to its 
mortality is a fallacy. 

Food shortage, predation and disease are the three 
factors most likely to cause a high mortality when 
the population density is high, because they can act 
more severely when numbers are large. The most 
important of these appears to be food shortage for 


-the majority of species, though the others may have 


a larger effect in a minority ; but it is seldom that 
either acts alone, anc, they commonly interact in a 
complex way. ‘“Prcbably they interact in every 
species, though in scme species one of them out- 
weighs the others in importance. Their mfluence 
may also be modified by factors which, in themselves, 
act independently of density, and by regular 
variations in‘climate. Finally, the numbers present 
or breeding m a particular area may be much 
modified by movemerts, which are: usually adapted 
to the food supply.” The author concludes that 
reproduction rates are a product of-natural selection 
and are as efficient s possible. “They may vary 
Somewhat with population-density, but the main 
density-dependent ccntrol of numbers probably 
comes through variations in the death rate. The 
critical mortality factcrs are food shortage, predation 
and disease, one of whch may be paramount, though 
they often act togethe>.” 

It is interesting that this synthesis of the results of ` 
the latest researches on the populations’ of animals 
takes us right back to Malthus, who concluded: that 
“the ultimate check to population ajmecr be 


want of food’... but the immedjate checks... 
are all resolvable into moral restraint,” vice and 
misery”. . 


The populations ofaome. speaies of animal undergo 
regular cycles of increase and decrease in numbers ; 
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there is a four-year cycle, centred on the lemming, 
in the numbers of mammals and birds on the arctic 
tundra; a four-yedr cycle, centred on the’ vole, m 
the adjacént open forest; and a ten-year cycle, 
centred on the Varying hare, in the forests of North 
America. The graphs representing the size of the 
population df these species regularly rise to a peak 
followed by a deep trough. ‘There seems to be no 
reason for believing that man is subject to biological 
laws different from those affecting the other animals ; 
the human population of the world has been rising 
for many years—ait has not yet reached its peak, but 
inevitably it will. The slope of the curve becomes 
‘ever steeper, not owing to man’s fecundity, which 
has always been great, but owing to his control of 
the environment by his great engineering works to 
improve agriculture, and by his deliberate activities 
to improve production and reduce mortality through 
such organizations as the Food and Agriculture 
Organization and the World Health Organization. 
The crash is bound to come, and the human popu- 
lation, just like animal populations, is rapidly pro- 
ducing the means of its own destruction—it is 
possible and, according to some opinion, even prob- 
able that he has alréady contammated his environ- 
ment with artificial radioactive substances sufficiently 


to endanger his survival. There is only one means: 


of escape, if indeed it is not already too late, and 
that is by devising ways of preventmg the birth of 
unwanted numbers, rather than slaughtermg them 
by mass destruction after they have been brought 
into the world. The surface of the earth is finite, and 
the amount of food that it can produce is limited ; 
but long before the limit is reached the human 
population problem will have been EOC Oe way 
or the other. 

Dr. Lack’s interesting and stimulating book — 
these matters only a brief mention in his last para- 
graph, but the whole of the preceding pages leading up 
to it makes it quite plain that m spite of religious, 
political and other prejudices and mbhibitions, man 


is going the same way that al] animal populations 80. 


when the birth- and death-rates do not balancé : 
he does not wish to increase the latter, he bite 
control and decrease the former. 

L. HARRISON Morowa 


ADMINISTRATIVE MEDICINE 


Administrative Medicine 

Transactions of the Second Conference, December 8, 
9 and 10, 1953. Edited by George 8. Stevenson. Pp. 
164. (New York: Josiah Macy, Jr., ROAM; 
1954.) 3 dollars. 


ELIEVING that there is “a considerable obstruc- 
tion to communication and mutual understanding 
across the disciplines and specialties” and that this is 
one of the major factors delaying séientific advance- 
ment, the Josiah Macy, Jr., Foundation arranges a 
series of*annual conferences in which partitipates a 
small group of investigators representing, so far as 
possible, all the branches of science related to a 
chos mme. The aim is to keep the meetings 
as informad as possible and to encourage the exchange 
_of methods, research plans, concepts and difficulties ; 
the informal nature and tempo,of the discussion are 
preserved in the published transactions. The second 
programme on administrative medicine inchided 
e 
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a study of major components of administrative 
medicine, home-care programmes and the health 
services of the Department of Health for Scotland. 
This conference was attended by twenty-four persons, 
authorities on differing aspects of admumistrative 
medicme—universit¥ professors, public health service 
chiefs, hospital directors, directors of nursing services, 


-directors of health msurance plans, directors of 


security departments of industrial firms, directors of 
research programmes, etc. Sır Andrew Davidson, 
then chief medical officer of the Department of 
Health for Scotland, was one of the guests. 

Summarizing the proceedings of the” conference, 
the chairman, Prof. H. R. Leavell, professor of public 
health ‘practice at Harvard University, said 1t had 
emerged that administrative process has several 
phases: the recognition that a problem exists ; 
definition of the problem and planning to meet it; 
development of a strategy of control; performance ; 
and analysis or evaluation. -Different types of 
administrators may be required to deal with each 
of these phases, though occasionally the necessary 
qualities may be found in a single (exceptional) 
Team-work is important. 

The personal qualifications of the administrator 
were discussed, and it was decided that he should be 
@ good mixer, have a sense of humour and a sense of 
proportion, enthusiasm for his job, a special kind of 
motivation, and the kind of vision which enables him 
to visualize and project (perhaps less for certain 
phases of the administrative process than for others). 
In addition, he must have training to help him to do 
his job more effectively, a knowledge of the problem 
with which he is dealing, a capacity for realizing 
when he should seek advice, the ability to organize 
technical personnel and equipment and to relate 
them to the people to be served; and enough 
judgment to gauge the probability of success. 

T. FERGUSON 
k 
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FREEDOM AND AUTHORITY 


Freedom and Control in Modern Society 

Edited by Prof. Morroe Berger, Prof..Theodore Abel 
and Prof. Charles H. Page. (The Van Nostrand 
Series in Sociology.) Pp. xii+326. (New York: D. 
Van Nostrand Company, Inc. ; London: Macmillan 
and Co., Ltd., 1954.) 45s. net. on 


HE fourteen essays comprising this ook discuss 
those problems of individual freedom in an age 
of large-scale organization, of group relations and the 
relation of the individual to his government, which 
have engaged the interest and work of Robert M. 
MacIver. Further, the essays are written by scholars 
who admired MacIver, or who have been his students 
or colleagues; two of them, those by David Spitz 
and by Harry Alpert, respectively, attempt to 
evaluate Prof. MaclIver’s contribution to political 
and to sociological theory, the former including an 
appreciation of his theory of political obligation and 
the way in which MacIver’s elaboration of this theory 
suggests that, within a demooracy, means can be 
found of respecting the ultimate value of personality 
consistent with the maintenance of the ‘social 
order. ae 
The remgining essays range over such topics as 
friendship as a social process, the problem of authority, 
the politigal process in trade unions, social Groups: in 
the modern world, social structure and goals in group 
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relations, ethnic groups in America, the interplay of 
politics and economics in America’s changing capital- 
cism, and social change in Soviet Russia. In length and 
quality the contributions are unevén; but some are 
, much below the standard of the rest. What will most 
impress any reader familiar “vith Prof. MaclIver’s 
-own pellucid style, to which Alpert pays a well- 
deserved tribute, is the extent to which a volume 
written in MaclIver’s honour falls short of the high 
standard of exposition which he set. This is not 
true of all the essays: that of Prof. George Catlin on 
the utility, of political science, like those by Spitz 
` and Alpert, is happily free from jargon; but there is 
sufficient evidence in this book to support the charge 
of atrocious writing that Alpert brings against much 
American sociology in his own essay. f 
For that reason, it is difficult to assess the value of 
the book as a whole. It is not to be expected that 
the specialist will gather much that is new from such 
& volume, and the pleasure he finds in a tribute to an 
„esteemed colleague cannot but be marred when the 
- expression of.that tribute falls so far short of the 
standard associated with MacIver., More serious is 
that, ina book addressed at least to a considerable 
extent to the general reader, a lapse. from high 
standards of exposition. into jargon which is largely 
unintelligible except to the specialist is unfortunate 
if not reprehensible. The sociologist is entitled to 
have his own special terms: indeed, it is essential 
that he should take particular care to -define his 
terms, in view of the varying and loose meanings 
which are given to such words as ‘freedom’ and 
‘authority’ in common parlance, let alone in political 
- debate. If, however, he is to make a real contribution 
in clarifying the ideas of men and women, he-must 
be particularly careful to present the results of his 
thinking in language which ordinary men and women 
can understand, and which will neither confuse nor 
repel them. That this is possible several of these 
essays demongtrate, notably those of Thomas Cook 
on individual liberty and Kingsley Davis on the 
demographic foundations of national power, in 
addition to those authors already mentioned ; it is 
also demonstrated by a British writer, Sir Ernest 
Barker, with whese thought Maclver’s has something 
in common. But there is much in this book that, for 
the reason just given, will do little to advance public 
understanding of the vital problem of freedom and 
control in modern society or, as ıs perhaps more 
familiar to us, of the responsible exercise of power. 
TONE R. BRIGHTMAN 


DISEASES OF FARM ANIMALS IN 
BRITAIN 


‘Farm Animals in Health and Disease 

By Dr. W. R. Wooldridge. Pp. xvi+463+56 plates. 
Siena Crosby Lockwood and Son, Ltd., 1954.) 
Os. net. 


‘J “HIS book is not a scientific.text-book but a 
serious attempt to produce a book for farmers 
which gives a sensible and reasoned approach to the 
diseases of animals. It is not another book which 
. gives a number of disjointed and confusing technical 
‘facts along with a larger number of ‘home’ remedies ; 
but it tries successfully to put the question of animal 
disease into a proper perspective. In consequence, it 
could be read usefully by everyone intgrested in 
livestock production. 
/ 
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The book is d:-vided into two parts: the first 
®covers general aspects of animal disease and the 
second deals with specific troubles. The first part is 
subdivided into our main chapters: (1) Good 


health, in which the normal functioning of the body - 


is simply but well described. (2) Ill-health, in which 
the general signs of ill-health are given and the 
calises of disease sensibly set out with proper emphasis 
on factors other than the microbe. (3) The cost of 
ill-health, which perhaps cannot be estimated as 
accurately as one could wish or as the chapter might 
suggest. (4) The control of disease, which is quite 
rightly the longest chapter in the section. In this 
chapter various means of control are well described. 
The success of legislative and police methods is shown 
by the complete eradication from Great Britain of 
cattle plague, bovme pleuropneumonie, sheep pox 
and scab, rabies and glanders, while foot-and-mouth 
disease and anthrax are adequately controlled. The 
control of tuberculosis, swine fever and contagious 
ābortion is also diseussed. This chapter also clearly 
sets out the various aspects of preventive medicine 
and shows how prevention of disease depends upon 
early and proper diagnosis, specific vaccines and 
drugs, good nutrision and management, proper 
breeding and good pasture management. . 

The second part deals with the specific diseases of 
cattle, sheep, goats, pigs, horses, poultry and the 
rabbit. The chapter on cattle begins with a number 
of statements of fact regarding numbers of bulls 
licensed, the amount of food consumed and the 
economies of the mk and meat trades, and this is 
followed by a short summary of hygiene on the cattle 
farm. The third pact of the chapter deals with the 
notifiable diseases, aml the information given regarding 
foot-and-mouth disease and tuberculosis, although 
brief, is adequate for the purpose. In other sections 
the calfhood diseases are also adequately described 
and the attempt to present the predisposing factors 
is as good as present scientific knowledge permits. 
The information regarding Johne’s disease in cattle 
could possibly have been more definite regarding the 
difficulty of control and the inadequacy of the johnin 
test for this purpos. The metabolic diseases of 
cattle such as milk ver, hypomagnesemia, aceton- 
semia and bloat are described briefly, perhaps too 
“briefly, as, for example, in the case of hypomagnes- 
emia, where greater detail regarding the prevention 
of the disease by givng additional magnesium either 
as a mineral supplement or as a pasture fertilizer 
would have been of practical help to the’ stockman. 
Mastitis, contagious abortion and infertility are 
sufficiently described, although certain features could 
usefully have been emphasized. 

The chapter on sheep diseases quite rightly relates 
husbandry and disease, and many excellent examples 
of this relationship ara grven (although several of the 
statements could be debated). It is considered that, 
taking into account the briefness of the chapter, the 
description of the diszpases of the sheep is adequate, 


but is not sufficient for those really interested and 5 


practised in sheep husbandry. s 
Despite these critiasms, the book is well written 
and will be useful as a,guide to the stockoyner and 
agriculturist, especialy those chapters in part one. 
The second half of che book could Smo kesuseful 
provided it is not mistakenly used as a reference 
book to give the answer to all, the questions of 
animal disease. _ 
The book is welf >roduce and has many .good 
photographs. J. T. STAMP 
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Rendiconti Istituto Superiore di Sanita 

Vol. 17. English edition. Pp. x+243+446 plates.” 
(Roma: Fondazione Emanuele Paterno; Oxford: 
Blackwell Scientific Publications, Ltd., 1954.) 5,000 
lire; 57s. 6d. 


To volugne consists of twelve individual and 
largely unrelated contributions from different 
authors, each with a summary in English, French, 
German and Italian. Of these contributions, the 
majority comprise detailed descriptions of the con- 
struction and installation of fermentation vessels 
ranging in size from 10 to 300 litres capacity and 
adapted for fermentation research either in aerated 
or submerged culture. The remaining contributions 
include chapters on the interrelation of protein and 
polynucleotide synthesis in Escherichia coli, Romanoa 
—a new genus of antibacterial soil fungus—and two 
particularly interesting and topical papers by G. 
Sermonti on heterokaryosis in Penicillium chryso- 
genum. l 

The technological character of many of : these 
papers must obviously limit the appeal of the volume 
as a whole. On the other hand, the detailed descrip- 
tions, maintenance, specifications and scale drawings 
of the apparatus described must equally ensure that 
anyone concerned with experimental fermentation 
plant will find the experience embodied in these 
papers invaluable. Many commonly encountered 
difficulties, such as turbulence, aeration and foaming, 
have been taken into account, but it must still be a 
matter for some regret that this lavish publication 
is likely, in respect of its technical sections, to become 
outdated within a comparatively short time as the 
special needs of research lead inevitably to modi- 
fications of small-scale fermentation apparatus. The 
scientific chapters form a group of original contri- 
butions in orthodox form, and these must secure 
@ permanent place in scientific literature for the 
volume as & whole. A. H. Coox 


Stability Theory of Differential Equations 

By Richard Bellman. (International Series in Pure 
and Appled Mathematics.) Pp. xii-+166. (London: 
McGraw-Hill Publishing Company, Ltd., 1953.) 
44s. 


HIS volume is introductory and elementary and 

the account is self-contained. It is a good text 
for the student about to begin research into stability 
theory. The style is attractive and does not suffer 
from the over-concentration so common in con- 
temporary mathematical writing. Each chapter 
carries a number of exercises and there is a good 
bibliography, although there are not many references 
to the work published durmg the past five or six 
years. 

The first chapter ıs concerned with the properties 
of linear systems. The necessary results m matrix 
theory are stated clearly, and the student un- 
acquainted with the matrix calculus can read the 
account with ease. The main topic is the study of 
the dsymptotic behaviour of the solutions of the 
equation 9’ = Ay, where A 1s a constant matrix. In 
the secord chapter the equation z’ = [A + B(t)jz is 
considered, where the matrix B(¢) is, in some sense, 
small fg So. Stability, boundedness and asymp- 
totic behavyour ate investigated. Chapters 3 and 4 
are concerned with non-linear systems. Two powerful 
methods are presented: 41) Buccessive &pproxi- 
måtıdns, (2) approximation of the differential 
equations by difference equations. The results of 
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Poincaré and Liapounoff on stability are developed. 
Chapter 5 is a short one on the polynomial equation 
P(i,u,u’) = 0, and in Chapter 6 the well-known 
equation u” + a(i)u = 0 is studied. The results are 
“a combination of mgenuity and special techniques”. 
The last chapter concérns the Emden—Fowler equation 
u” +. Mur = 0. L. 8. GODDARD 


Mémoires sur la Théorie des Systèmes des Équa- 
tions Différentielles Linéaires 


Par J. A. Lappo-Danilevaky. Vols. l, 2, 3 bound as 


one Volume. Pp. xiv +253 -4-208 +204. (New York: 
Chelsea Publishing Company, 1953.) 10 dollars. 
N 1931, J. A. Lappo-Danilevsky,*a gifted young 
Russian mathematician, died suddenly, leaving a 
great quantity of unpublished work. The Academy 
of Sciences of the U.S.S.R. made a careful study of 
this, and in 1933 began the publication in French 
of these three volumes, which incorporate both the 
published and unpublished work of Lappo-Danilevsky, 


“© 


with corrections and supplements where necessary. - 


Apparently Western mathematicians took little 
notice of it until about twenty years later. 

The subject of the work is the use of matrices for 
the discussion of a set of linear differential equations. 
It is true that this method had been previously used 
by others, including G. Peano, G. D. Birkhoff and 
H. F. Baker; but none of these seems to have treated. 
the subject so fully and successfully as Lappo- 
Danilevsky. As a preliminary, he discusses functions 
of a matrix variable. His first application to differ- 
ential equations is to a problem of Poincaré, obtaming 
results fuller than those of Poincaré himself. Other 
applications to differential and integral equations 
follow. There is a unity and naturalness about the 
work which is very attractive, though the extent of 
the preliminary theorems required makes the book by 
no means easy reading. H. T. H. Prace 


Metallurgy of Welding ; 

By Prof. Walter H. Bruckner. (Pitman Metallurgy 
Series.) Pp. xii+290. (London: Sir Isaac Pitman 
and Sons, Ltd., 1954.) 30s. net. 


HIS book gives a useful and clearly illustrated 

account, although in rather a @ull style, of the 
principles and practice of the various methods of 
welding, their metallurgical aspects, and details of 
the structure and properties of the metal in the weld 
region. The treatment includes discussion of heat- 
flow in metals, considerations of residual stress, weld- 
ability, specifications and economic factors. l 
addition, the author deals.with brazing, hard-facing, 
flame-hardening and metal-spraying. i 

A specific criticism, especially with respect to the 
chapter on metallic-arc welding, is that the reader 
cannot always be sure whether the discussion applies 
generally, or particularly, to steel. Further, there 
does not seem to be sufficient detailed and critical 
comparison of the merits of the various welding 
processes for specific metals, or of problems associated 
with particular metals. Another chapter, at least, is 
needed to discuss the welding of the major metals, 
separately. 

It 1s generally assumed that the reader has a good 
background of metallurgical knowledge. Thus, 
engineers without such knowledge would need to 
consult first a text-book of engineermg metallurgy. 
Jt must alsq be realized that this is an American 
book and refers predominantly to practice, speci- 
fications apd literature in the United. States. 

A. R. Buey _ 
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oer YEARS OF THE THEORY OF. RELATIVITY 
E By Pror. ANDRÉ MERCIER 


Physis University of Berne 


= Dpartm ent of Theoretical 


IN STEIN’ S first paper on relativity dates from 
11905 (“Zur Elektrodynamik bewegter Körper”, 
-Ann. der Phys. 17, 891; 1905). Its immense 
importance invites us to renewed reflexion at the 
time of the jubilee of its publication. Prof. Eimstein’s 
. death has*thrown a shadow over the Jubilee Con- 
ference to be held in Berne in July, but will only 
deepen the earnestness of its work. 

The influence and the consequences of Einsteinian 
relativity can be considered from three of four main 
aspects : special relativity, cosmology, the theory of 
knowledge, and the claim for unitary, field theories. 
We shall not follow exactly this classification, nor 
shall we take up the historical view, which is well 
_ known ; we shall look for the achievements in the 

light of contemporary thoughts. 

First, we can develop neither experimental nor 
theoretical modern micro-physics without taking 
scrupulous account of the requirements of special 
relativity. This implies in particular reference to 
Lorentz covariance in every consideration of relative 
movements, and integration of mass (me?) in all 
energetic processes. Now quantum theory—though 
already built up on relativistic considerations by 
Einstein’s initial idea of the photon as well as by 
de Broglie’s concept of materia] waves—has developed 
for many years in a non-relativistic form which, of 
course, one hoped might be a mere Newtonian 
approximation of a correct relativistic quantum 
theory. On one hand, there is Dirac’s theory of 
spin-particles, with all the extraordinary consequences 
of antiparticles as holes in the negative energy-states, 
of polarizability of vacuum, divergent self-energies 
and so on; afid, on the other hand, the formulation 
by Heisenberg and Pauli of a theory of quantum 
fields which from the beginning was given a relativistic 
background. Despite the difficulties mentioned, both 
have had an illustrious career, and we can say grosso 
modo that the elaboration of a relativistic mucro- 
physics has been & success. 

But there are two important aspects where we 
must recognize the limits of that great attempt. One 
is, that the quantum theory, even in its most modern 
form of relativistic quantum fields, is almost cer- 
_ tainly not capable of tackhng the real problems of 
nuclear sphysics and the behaviour of so-called 
fundamental (elementary) particles. The other is 
that, though many theoreticians have developed 
formalisms to get over the difficulties concerning 
infinite self-energies and the like, these formalisms 
are artifices ; the difficulties remain and are inherent 
in the theory as a whole. Furthermore, the relativistic 
treatment of systems of material bodies or particles 
is more or less Utopian. So one gets the impression 
that there is some incongruity and some insufficiency 
in relativistic quantum theory. Maybe this is not 
independent of the fact that special relativity 
symmetrizes time*®* and space co-ordinates, whereas 
the statistical conception which runs through the 
whole of the quantum theory makes time a typically 
singular variable. Now this statistical conception is 
a corollary of complementarity ; therefore, we should 
not be too surprised if at some time it should be 
discovered that a quantum conception and a 
relativistic conception require a framework of a 
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higher learning if shey are to co-exist without any 
inconsistency whataver. 

in some ways, the substitution of Einsteinian 
relativity for Galilan relativity is a simplification, 
because it leads tewards a more unified model of 
Nature than did the preceding one. At the same 
time, categories such as time and space, in the 
Kantian sense of the a priors, have lost their 
independence and so we have come, in a sense, 
nearer to a thorough understanding of Nature. But 
at the same time. too, one gets the feeling that 
intuition has lost its connexion with space and 
time; they are no longer the same “Formen der 
Anschauung”. So we come automatically to a dis- 
cussion of the epistemological, and consequently the 
philosophical, aspects of the theory of relativity, or 
at least a part of it, as we have so far considered only 
special, and not general; relativity. 

The idea seems to have spread among a number of 
modern scientists that science, as it grows, will more 
and more reduce the field of, and absorb, philosophy, 
or at least metaphysics, until eventually it may 
disappear as & necessary activity of the human mind. 
I have actually heard ‘that opinion expressed more 
than once. But the opinion is due to a misunder- 
standing consisting in the belief that science grasps 
the ‘problems’ of metaphysics one after the other 
and solves them, 30 that there remains no philo- 


- sophical basis at all. But that is not what really 


happens : the process goes the other way. Philosophy 
does not ‘solve problems’, whereas science does. 
Philosophy, in its lation to science, gathers up the 
problems of science, which are no longer problems 
since they have found solutions, and seeks to order 
them in such a wsy that á structure of knowledge 
does, in fact, appear. When we speak of problems 
in philosophy, they have little in common with 
problems as they are put and solved in physics, for 
example. In this sanse, special relativity has helped 
philosophy to take 2 considerable step forward in the 
‘problem’ of time, that is, in the understanding of 
the genesis, of the independence, of the priority of 
the ‘concept, in the distinction between several 
meanings of the concept of time, ete., and particularly 
in its correct classification among the categories. 
This last point has opened the first attack against 
Comte’s positivistic classification of the sciences, and 
thus one must see n special relativity the beginning 
of a new era in epistemology and the methodology of 
science (though it 3 often seen first in the rise and 
influence of general relativity doing away with 
Euclidean space as the ‘only’ possible one). 

There is no doubt that Hinsteinian space-time 
relativity gives rise to serious difficulties to the 
understanding. Everybody sees the bodies of thee 
world change their situation, not only spatialfy, but 
also in every aspect of their (macroscopic) physical 
state ; and all these ¢hanges take place in*the course 
of, time. Therefors, it appears mogg§ natural that 
physics should hare developed in the form” of the 
study of temporal changes, of ‘evdlution’—evolution 
referring merely to,lifeless matter, as contrasted with 
biology. In this mpreStntation is to be found the’ 
core of the mechanistical conception of the world ; 
and so it is not only a question of N ewtonian 
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mechanics based on Gahilean relativity having been, 
taught at school, for about three centuries, that has 
» made.it so difficult for us in the twentieth century 
to appreciate the meaning of relativity: a natural 


relation of our intelligence to the things of the’ 


external world drives us towards a Galilean con- 
ception insteafl of the better, newer one. (The fact 
that Galilean relativity was not expressly recognized 
in times prior to Newtonian mechanics is connected 
with the lack of the mathematical means to formulate 
it.) Nevertheless, the force of habit is far from 
negligible, and there is no doubt that teaching the 
same theories in the schools for many generations 
makes us believe them to be the expression ofa 
matter of evidence. 

Neither an experiment nor a contradiction had for 
years invalidated that semblance of evidence—until 
Michelson’s experiment and the discovery of the 
lack of Galilean covariance in Maxwell’s electro- 
dynamics. 

The necessity of acknowledging the new evidence 
after haying believed ın the evidence of a state of 
mind always comes as a great shock. But it 1s whole- 
some for the spread of knowledge that we should 
learn about the frailty of formule which one might 
imprudently confuse with absolute truths. Two 
reasons, therefore, make it psychologically under- 
standable that from the very beginning Hinsteinian 
relativity met with great opposition from many 

uarters: namely, the force of habit m connexion 
with that fallacious evidence, and the natural feeling 
for temporal evolution. 

Indeed, the latter point—temporal change of state 
—is not fallacious. Hinstemian relativity is not 
anti-mechanistical, but it takes away from time the 
character of being a (mathematically) independent 


variable and assigns 16 to another parameter ` which is- 


no longer intuitive. 

The acceptance of Hinsteinian space-time aiy 
was due to the condition imposed on light propa- 
gation, and consequen tly for Maxwells electro- 
magnetic equation to remain unchanged in form in the 
course of co-ordinate substitutions. But the co-ordin- 
ates included time, and so the frame of Newtonian 
mechanics had become untenable; bearing in mind 
that Newtonian mechanics had been-elaborated for 
the description of gravitation, it 1s understandable 
that the acceptance of (special) relativity should 
be bound up with a renunciation of the ability to 
describe gravitation. That left a considerable gap 
in physical theory. Einstein realized this, of course, 
and as soon as the main problems of special relativity 
were solved, he set about generalizing it in a way 
which would render possible the description of 
gravitation. 

Now all known interactions of matter can be 
reduced to a few elementary interactions, each having 
its intensity characterized by a universal interaction 
constant. The two most important are gravitation 
(with the constant of gravitation) and the electro- 
emagnetic interaction (with the so-called dielectric 
constént of vacuum as the universal constant). All 
elastic, crystalline, molecular and atomic properties, 
for exangple, can be reduce@ to the latter. It is 
known, to- ee the cohesion and radioactivity of 
nuclei ‘go’ back to a third sort of elementary inter- 
action for which & good theory is still lackmg, but 
for which a universal constant, guch as that which 
Fermi once introduced: in®his «theory of p-radiọ- 
activity, will take over the role of settling its intrinsic 


intensity. 
& 
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It is very curious that the first step made by 
Einstein pushed aside, so to speak, every reference to 
one of these fundamental interactions, namely, to 
gravitation, and was only suited to the electro- 
magnetic one. He recognized that this was due’ to 
the restricted use of the so-called Gallean reference 
frames and the definition of (pseudo-) Euclidean 
geometry, and the old idea, already suggested by 
Riemann and by Clifford, of description in non- 
Euclidean. spaces occurred to him. It is difficult not 
to be convinced by the idea, because {1) the passage 
from Euclidean to Riemannian geometry allows us to 
take over the fundamental postulate of covariance of 
laws; (2) the Euclidean case of special relativity 
appears in relation to the more general Riemannian. 
one lke the tangent to a curve and therefore as the 
approximation where curvature vanishes; and (3) 


the appearance of curvature of Riemannian space 


offers exactly the field where gravitation can once 
again be described. But—and it is as if it were a 
trick played at our expense by our own theoretical 
pursuit—the electromagnetic case does not find a 


natural place in the theory of relativity thus 


generalized. 

So, on one hand, the theory of general relativity 
(in its original form at least) lost more or less the 
advantage -that special relativity had gained. Its 
aim was to reassemble, to unify m a completely 
coherent manner, the descriptions of two- different 
interactions. The first attempt led to a failure, and 
electromagnetism had to be reintegrated artificially — 
an unsatisfactory process in a theory which was 
defined as unified. So began the search for unitary 
field theories which is not yet ended, as no unitary 
theory yet proposed has been definitely recognized as 
the might one. On the other hand, the elaboration of 
general relativity revealed the theoretical possibility 
of world expansion, and the very fact that world 
expansion, was suspected experimentally suggested 
the adoption of a fourth interaction with the cosmic 
constant as the measure of its intensity. ny 

In that way, we are led to the two remaining 
principal aspects of relativity theory : to cosmology 
in the study of gravitation and world expansion, and 
to the search for unified field theories. 

- The general theory has been experimentally sus- 
tained in its cosmological consequences by some 


‘Measurements ; but we are very far from an` experi- 


mental verification comparable with that of Newton's 
mechanics, with its precise account of Kepler’s laws 
which were. based on innumerable measurements 
collected by Tycho Brahe, or with -Bohrs atomic 
theory, with its account of Balmer’s formula and the 
like based again on countless experimental results. 
The movement of the perihelion of the planet Mercury 
could be explwined by some queer law of force; the 
deflexion of light and the displacement of spectral 
lines are still feeble confirmations compared with 
what has been done in other fields of physics. There- 
fore, I should like to stress the importance which 
reason has had in the acceptance of the theory of 
relativity. Here again,.excessive positivism has been 
destroyed. The dignity of pure theoretical speculation 
has been rehabilitated; not nt the form of an 
arbitrary speculation, but based on a process of the 
mind with its own justification, which I should -likeé 
to call the ‘experience’ of the theory. wey 

Despite these remarks, it is not to be concluded 


‘that general relativity has no experimental back- 


ground whatsoever. It is not merely an empirical 
science, though it is not pure mathematics ; it is the 














ae relativity has thus several bearings on 
: ophy. In the published “literature, the sub- 
stitution of non-Euclidean for Euclidean geometry 
has been insisted upon almost invariably, It lays 
considerable weight, of course, on the formation of 
the. ‘Weltanschauung and the like, and it requires 

ter space-time relativity had already done so) a 
rene b to overcome the old conception of 
naive , intuition. Moreover, general relativity (like, 
and still more than, special relativity) has reminded 
the philosopher of the Platonic adage of the EI O 
@EOS. TEQMETPET: it has saved science from 
narrow experimentalism, it has emphasized the part 
ty and simplicity must play in the formula- 
eorles of the nature of the physical world, 
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RADIO RESEARCH STATION, DITTON PARK, BUCKS 
By Dr. R. L. SMITH-ROSE, C.B.E. 






presence of natural or man-made. obst 
hills, trees and buildiags, are studied 


eviewing the needs of the research. 


| frequencies. 


vertical gradient and regularity- of 


seas, which make a ccntinuous study of | 
teristics of the ionosphere. by the vèrticab sounding © 






that physics gives only models of. that physica 
reality. But at the same time ‘it has considerably 
modified this conception, because the models ‘are 
no longer plainly mechanical: mathematics is thi 
store where models ae to be found, so mathernatic 
abstraction is a necessary. source evef of positi 
knowledge. i 

In a sense, the theery of relativity is the fulfilment 5 
of classical physics sc far as Newtonian determinism == 
and Cartesian traditson are concerned. This alone... 
would give it the right to praise; but in another _ 
sense, the theory of relativity is a liberation from 
classical physics on aecount of the completely unfor : 
seen horizons it has opened up. It has afforded a 
liberation from crystallized criticism of science and o 
towards unsuspected greatness, which amply justify — ‘ 
us in commemorating the jubilee of its BUNGUNOES se 
ment. a aok 2 























concerned with meeting the needs of the 
munication, broadcasting and radio. naviga Ol 
vices, by studying the propagation of rad 
along the ground anc. through the lower e os 
atmospheres, and taking account of the various types oe 
of disturbance caused by Stmoagiieries, x: | tural 
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all he ads of the physici 38 Bigs ‘oper 











apenas which are of eT interest. in thè 
field. The measurement of power and field strength, ; 
particularly in the upper bands. of radio-fr quency, ea 
is also the subject of study and devel i i 

Measurements are boeing made. 
which radio waves trevel over lan 
results correlated with geologic 
ground conductivity. The effects or 
mission of irregularisies in the- groun 


















of determining, for example, the 
area of new television stations at imei 


The transmission of very koi wave 
beyond the horizon .s largely’ detern 


pressure and humidity in the lower. atmosphere or 
troposphere. A long-term investigation is in progress 
on the relationship between radio and meteorological 
conditions in order to ebtain the information required 
in assessing the performance of communication, = 
broadcasting and television services; and especially _ 
for the future planning of such services, including... 
radio links, at wave-lengths from a few metres down: ee 
to a few centimetres. eg ee eG 
The Radio Researck. Station is a responsibil: for the ayes 
maintenance of seven ®bservatories, two an- the = 
United Kingdom and five on British togitory over- S 
6 charac- : 








technique. The resultg obtained at these observatories- ` 


_ and at some seventy-five hers. maintained ‘by other ~ S 








countries are used in zhe preparation of forecast’ of 


radio transmission conditions an over "the world, st 
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Fig. 1. 


months in advance. These forecasts are used on a 
wide scale by organizations operating broadcasting 
and communication services and by air and marine 
navigation services. 

The technique of sovnding the ionosphere has 
recently been extended to points remote from the 
observing station by measuring the characteristics of 
echoes received by a combination of ionospheric 
reflexion and scattering from the ground at distances 
up to 10,000 km. (6,000 miles) or more. The study 
of the nature, time and direction of arrival of such 
echoes is greatly increasing our knowledge of the 
manner in which radio waves are transmitted to 
great distances around the world. 

The scope of the various radio services is frequently 
restricted by the background of noise against which 
the signals have to be observed. Much of this noise 
is due to atmospheric disturbances arising in thunder- 
storms and lightning flashes. Measurements of the 
intensity of this noise are made in various parts of 
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View of model of the new Radio Research Station from front 


the world with a uniform type of apparatus designed 
by the Radio Research Station. The characteristics 
of this disturbing noise are also under continuous 
investigation in order to develop means of mitigating 
its effects. Other apparatus for locating the sources of 
these atmospheric disturbances has been developed 
and is used by the Meteorological Office for supplying 
information on the position of storm centres for use 
in weather forecasting. An equipment for counting 
lightning flashes is under development in order to 
assist the meteorologist to supply information on the 
frequency and distribution of thunderstorms—inform- 
ation which is itself requested by the radio scientist. 

Most of the apparatus requiredefor these and 
similar investigations is of a highly specialized nature, 
and has been developed entirely at the Radio 
Research Station. In some cases, where the equip- 


ment is of interest to other users in Britain or abroad, 
a commercial firm has been assisfed in reproducing 
it. 


Examples of such manufacture are the iono- 
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spheric recording equipment, which is entirely auto- 
matic in operation, the cathode-ray direction finder 
for locating sources of atmospherics and the apparatus 
for measuring the strength of atméspheric noise on 
, high and medium radio-frequencies. 


New Buildings 

The work of the Radio Research Station bas 
hitherto been carried out in.a number of temporary 
buildings which have been adapted with varying 
success to the needs of the research programme. 
- With the expansion resulting from the Department’s 
post-war programme, a permanent building has been 
designed by the architects af the Ministry of Works 
specifically to meet the research: needs, and this 
building is now in course of erection. As will- be 
seen from the accompanying photograph of a model 
(Fig. 1), the building will have at one end a two- 
story administrative block, together with all general 
services, workshops, stores, garages, dining room, 
etc., on. the-ground floor. The main portion of the 
building, containing the scientific laboratories, is of a 








- 


ends of which open directly on to the field, which is 
regarded as a continuation of the laboratory space 
(Fig. 2). To make the best use of the field for experi- 


of the West Park, and every effort is being made to 
restrict the permanent metalwork in this and the 
other fields to the absolute minimum, so as to avoid 
any interference with the experimental work. A 
non-metallic pipe has been installed across the field 
to connect the waste outlet from the building with 
he main sewer, which itself is of non-metallic con- 
struction for the section across Ditton Park. The 
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URING the week August 31-September 7, the 

one hundred and seventeenth annual meeting 

of the British Association will be held in Bristol. 

This is the fifth occasion that the Association has 

met in Bristol, and all concerned with the 'arrange- 

ments are aiming at a meetmg that will stand 
comparison with its predecessors. 

Bristol was host to the British Association first in 
1836, when Prof. Daubeny, of Oxford, addressed 
members on the progress of science during the 
previous year. In 1875 the presidential address by 
Sir John Hawkshaw, railway engineer and builder of 
the Severn Tunnel, was given in the Colston ‘Hall; 
and considered whether nationalization of the rail- 
ways might not be in the best interests of public 
safety and national economy. At one of the sectional 
transactions, Prof. Stanley Jevons read a paper 
“On the Progress of the Coal Question’, -concluding 
that ‘‘the coal famine of 1872-3 may be regarded 
as the first twinge of the scarcity’ which must 
come... . 

The third Bristol meeting was ‘held in 1898 with 
Sir William Crookes as president. His* address 
dealt first with world food supply, but went on to 
discuss progress in pure science, particularly in his 
own: chief interest molecular physics, saying “the 
store ‘drawn upon naturally by uranium and other 
heavy atoms only awaits the touch of the magic 
wand of science to enable the Twentieth Centiity to 
cast into the shade the marvels of the Nineteenth”. 

The president for the fourth Bristol mgeting, in 

1930, was Prof. F. O. Bower, who, with Dr. R. E. 
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mental work, the building has been set to one side. 
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electric power supply for work in the field will be 
ebtained by temporary connexion to one of a number 
of distribution outlets from a ring-main around the 
periphery. In order-to reduce radio interference from 
the ignition systems of motor traffic to the minimum, 
the building is sited at a distancé of more than 
200 yards from the nearest public roadg and most of 
the working parts of the fields in use are nearly half 
a mile from any major road carrying vehicular traffic. 

Various huts of a temporary and transportable 
nature will also be used for field-work, the position 
of these over the land area available being determined 
by the nature of tha experimental work, the size of 
the aerial systems required and the need to reduce 
mutual interference between investigations in the 
same vicinity. For special types of research, the use 
of isolated sites awey-from the Station will continue 
as in the past; anc in some cases the work is con- 
ducted in various parts of the country m vehicles 
equipped as mobile laboratories. To facilitate the 
installation and calibration of apparatus in these, a 


` covered.space is provided at the end of each spur of 


the main building, sc that the work can be conducted 
directly from the appropriate laboratory. 

The present staff of the Radio Research Organiza- 
tion numbers just cver a hundred. Most of these 
are now in temporary accommodation at Ditton 
Park ; due to the insafficiency of this accommodation, 
however, a small number still work’ at the National 
Physical Laboratory, Teddington. When the new 
building is ready for occupation, all the staff will be 
brought together at she Radio Research Station, and 
a steady increase in their numbers may be expected. 
to take place over the next few years to deal with 
the expanding research programme. a 


BRISTOL MEETING OF THE BRITISH ASSOCIATION 


Slade, showed how chemical science had helped to 
avert a world famine forecast by Sir William Crookes 
in 1898.: 

A brief glance at the preliminary programme will 
confirm that the Hgh standard set by previous 
Bristol meetings has been maintained this year, and 
it will be interesting to see what new prophecies are 
forthcoming or wha» solutions have been found to 
age-old problems. ‘This year’s president, Sir Robert 
Robinson, is one of the world’s greatest organic 
chemists, particularly noted for his research into the 
pigments of flowers and into the constitution of 
penicillin. At the inaugural general meeting he will 
speak on “Science and the Scientist’, and as he 1s 
famed for being direct and candid, his audience at 
the Colston Hall can be assured of a lively and forth- 
right address. During the week, as in past years, 
there will be televisicn: broadcasts of several items in 
addition to the usua_-sound broadcasts. . 

At the Colston Hall, the fourth to bear the name, 
and of them all the most perfect acoustically, there 
will be three evening discourses. The first of these 
will be given by Prof C. F. Powell, of the Univesity 
of Bristol, on “Experiments at Great Altitudes with 
Free Balloons”, and wij] deal in part with nuclear 
physics in the very hizh-energy region. Prof. H. D. F. 
Kitto, professor of Greek in the University of Bmistol, 
will give a discours> on “Scientifie and, Dramatic 
Modes of Thought”, and Mr. B. J. C. Atkinson, of 
the Department of “Prehjgtoric Archeology of the 
University of Edinburgh, will speak on “Stonehenge 
in the Light of Recent Research”. 
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Among the addresses by dents of Sections, 
mention may be made of f. N. F. Mott's te 
Section A on “The Physics of the Solid State”, Sir 
Alexander Todd's to Section B on “Nucleic Acid 
Structure and Function”, Dr. D. B. Harden’s to 
Section H on “Anthropology : æ Scientific Unity ?” 
and Mr. J. B. Wolfenden’s to Section L on “The 
Educated Man in 1955”. 

It is imposible to set out all the presidential 
addresses in this short article, or to mention in detail 
the many and varied subjects to be covered by the 
sixteen sections, but the programme contains some- 
thmg for everyone, scientist or leyman—and possibly 
too much for the ardent enthusiast, who cannot hope 
to partake of all the fare provided. The sectional 
meeting rooms will be within short walking distances 
of the Centre, and with one or two excep- 
tions will be located in departments of the University. 
The reception room and administrative offices of the 
Reception, Centre will be in the Victoria Rooms, 
which will also house an exhibition Illustrating the 
work of the British North Greenland Expedition. 
Mr. R. A. Hamilton, chief scientist of the Expedition, 
will give a public afternoon lecture in the Colston 
Hall on “Ihe Scientific Work of the British North 
Greenland Expedition”, and other scientific members 
of the expedition will participate in the proceedings 
of certain sections. Another afternoon lecture to be 
given in the Colston Hall will be that by Mr. B. J. 
Mason, of the D t of Meteorology of the 
Imperal College of Science and Technology, London, 
on “Man's Influence on the Weather”, dealmg with 

progress and possibilities in weather modification. 

In past years, scientific films have been shown at 
section an nei and the last of the meeting 
has been devoted to the showing of of scientific 
interest. This year, because of the interest shown. at 

and in view of the increasing im- 

of the film in scientific work—not least as 

a medium for the interpretation of science to the 
layman-—it has been decided, with the aid of the 
Scientific Film Association, to have saa o ponannona 





be at liberty to wander in—and out—whenever they 
please. 

On two evenings the City Museum will be open to 
members who might wish to consult the curators or 
examine the extensive collections. While the col- 
lections refer primarily to the West of England, it 
should also be noted that the archeological objects 
include Egyptian antiquities with the on 
the and early dynastic periods, and 

: ethnographical collections 
Benin. The geological gallery was unfortunately 
destroyed m an air-raid in 1940; but the Chaning 
Pearce and Tutcher collections, both of which are 


rich mn. Mesozoic fossils from the West Country, are 
worth i The E on Collection of al A 


doubtedly visit the Blaise Castle House Folk Museum 
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and Folk Park, situated in a magnificently wooded 
estate of some 400 acres. The Folk Museum is a 


TANgIng 
illustrating English social and cultural history, with 
especial reference to*the West of England. 
one tra 2e the T coincides with 
t- anniversary of the granting of 
Bristale first charter by King Henry I. and a 
ul exhibition to mark the occasion will be dis- 
played in the City Museum. In addition, Prof. David 
Douglas, E A T A e Shari o 
Bristol, will comment on the grantmg of the charter 
in his Saturday evening lecture at éhe Colston Hall 
on “The Living Pest” and will disouss the contribu- 
tion to be made by historical studies to the progress 
of the arts and sciences. 
Scientists like other mortals must needs eat, and 


tion in Briss j 
ever, the block reservations cannot be held after 
June 30 unless a defintte bookmg has been received. 
by the hotel from the individual member. 

On the lighter side, Bristol has done ita best to 
compile an attractive programme of excursions, both 
general and sectional, ee r 
the south-west. In and Bristol, visits will be 
‘made to many places of archreological, historical and 
industrial mterest, and several firms and organiza- 
tions have generously come forward with offers of 
hospitahty in various forms which will undoubtedly 
add to the success of the meeting. The steamer 
excursions should provide a wonderful opportunity 
for relaxation. 

One may perhaps add here that, in common with 
the Association’s hosts in other cities in recent years, 
the Bristol Local Exeoutive Committee is at present 
producing & acientific survey of theregion, the whole 
cost of which will be borne by the local fimd and 
which will surely prove an informative and invaluable 
souvenir of the » While the venue of this 
year’s meeting is Bristol, 1t should not be forgotten 
that neighbouring authorities are also contributing, 
though necessanly to a lesser degree, to the success - 
of the local arrangements. For example, the Schools 
Science Exhibition which members will Bee in the 
College of Technology would not have been ble 
‘without the whole-hearted co-operation of local 
education authorities, cei A as the exhibits 
will have been staged period. 
This is the first occasion on which such an exhibition 
has been arranged. in connexion with an annual meet- 
ing of the British Association, and is an indication of 
the increasmg interest in scientific ac ts. 

Of recent years Bristol has earned the reputation 
of being a ‘City of Flowers’. Durimg the period of 
the meeting the beautiful flora] displays will be at 
their best in the parks, at the City Centre, in patches 
of loveliness by ths and in the streets, and 

in hundreds of window-boxes and hangin 
For -spectacle and perfection, however, members 
should visif the annual horticultural show in the 
lovely najural setting of Durdham Downs during the 
first three days of the meeting. 
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Prof. Albert Einstein, For.Mem.R.S. 


` EINSTEIN was unquestionably the most famous 
scientist of modern times. There can be little doubt 
that he was also the greatest and that he was one of 
the very great thinkers of all time. He changed 
some of the most fundamental concepts in our 
thought about the physical world; to very few has 
it been given to do this. What was most significant 

~in his work may appear simple and inevitable in 
retrospect; but it resulted from his having questioned 
some of the universally accepted physical assumptions 
that no one had ever challenged before. 


Albert Einstein was born of German Jewish parents, 


on. March 14, 1879, at Ulm in Württemberg. He was 
educated at schools in Munich and at Aarau in 
Switzerland, and at the Federal Polytechnic School 
in Zurich. Having failed to obtain a teachmg 
‘appointment, he found employment in the Swiss 
Patent Office in Berne. While holding a junior 
position there during 1902-8 he produced much of 
his most remarkable work, and an international 
gathering of scientists will meet at Berne this summer, 
at the invitation of their Swiss colleagues, to cele- 
brate the jubilee of relativity theory. It is to the 
credit of the scientific world of the time that Ein- 
stein’s early work was so readily published and given 
recognition. He was appointed successively Privat- 
dozent in Berne (1908), extraordinary professor in 
Zurich (1909), professor of theoretical physics in 
Prague (1911), professor of theoretical physics m 
Zurich (1912) and director of the Kaiser Wilhelm 
Physical Institute and professor in the University of 
Berlin (1913). In 1933, when his position in Nazi 
Germany had become untenable, he accepted a pro- 
fessorship at the Institute for Advanced Studies in 
Princeton, which he held until his retirement in 
1945, having meantime become an American citizen. 
He died at Princeton on April 18. In 1952 he had 
declined an invitation to become president of Israel. 
Einstein’s first marriage, to Milova Maritsch, by 
whom he had two sons, was dissolved, and in 1917 he 
married. hig cousin, Elsa Einstein, who died in 1936. 
He was awarded the Nobel Prize for Physics in 1921, 
the Copley Medal of the Royal Society in 1925, and 
very many other honours. 

From an early age, Einstein had an unerring dis- 
cernment of the fundamental problems in physics 
and a determination to devote himself to them. He 
was able jo see ahead, even if only in broad outline, 
the mam stages of what he set himself to achieve. 
In the tactics of research he was an opportunist, as 
in the help he got (and acknowledged) from Minkow- 
ski’s geometrical ideas and from Ricci and Levi- 
Civita’s tensor calculus, as well as in developments 
suggested by his own work. But he had a strategic 
plan that was all his own and to which he adhered. 
Although each of his major achievements was 
astonishingly complete in itself, in his view it was 
the gain of a limited objective that was to serve as 
a base for the next advance. 

Einstein started. his scientific work with a realiza- 
tion of the inadequacies of Newtonian mechanics 
both in its own fundamental formulation and also as 

“a basis for physical theory’ in general. Many of the 
considerations were well known, but what impressed 
Einstein most was the fact that the rudimentary 
conceptg of mechanics and of electrodynamics are so 
different. Moreover, about this time, Planck had 
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iven his theory of semperature-radiation and energy- 
quanta, and Einst=in saw that it involved funda- 
mental contradictions of both classical mechanics 
and electrodynamuies. 

The basic notion of electrodynamics is the ‘field’ 
and. of mechanics itis the ‘particle’. In the perplexing 
situation of those days and ever afterWards, Einstem 
expected: progress td result from the further develop- 
ment of ‘field-theory’, or of the ‘electromagnetic 
foundation of physivs’ as he called it, obviously using 
the expression In a very general sense. But he knew 
that he must always look for ways of accommodating 
the ‘particle’ aspeczs of physics. 

Of all existmg pxysical theory at that time, only 
classical thermodynamics seemed secure within its 
own domain and to offer a safe starting-point for 
fundamental investigations. So it was natural that 
Einstein’s first papers (1901-5) should be on that 
subject and in partizular on its statistical formulation. 
This led to his famous discovery (1905-6) of the true 
nature of Browniar movement as a manifestation of 
the heat-motion oz ‘molecules’, a notion which it 
crucially vindicated, and his demonstration of the 
consequent possibility of determining molecular 
dimensions. 

Einstein. then observed that a mirror suitably 
suspended in an enclosure of temperature-radiation 
ought, in principle. to possess Brownian movement 
with mean energy appropriate ‘to the temperature. 
This he showed t> be incompatible with electro- 
magnetic wave theory. On. the other hand, he was 
able to show that is is consistent with the hypothesis 
that radiation of frequency v interacts with matter, 
and is propagated, only in whole quanta of energy 
hy, where h is Planck’s constant. He had already 
realized that this hypothesis would explain the 
observational proparties of the photoelectric effect.” 
These ideas he developed in his paper of 1905, which 
presented the concept of light-quanta in the form 
employed ever since. It freed Planck’s ideas about 
energy-quanta fror association with real or hypo- 
thetical oscillators and transformed the concept into 
one having universal physical significance. In this 
paper, Einstein gelso suggested that the wave- 
character of radiation could be treated as a statistical 
feature of its corpuscular character. Natural 
though this suggestion may have been, it was the 
first step towards reconciling the wave and particle 
aspects of physics, and so towards modern quantum 
mechanics. But =instein called all this merely a 
“heuristic viewpoint”. 

He was convinced that true progress depended 
upon. starting much further back. He set himself to 
find a new principle on the model of the thermo- 
dynamic principle requiring the laws of physics to 
be such that it is impossible to achieve perpetual 
motion of the ‘first’ or ‘second’ kinds. He recorded 
that it took him from the age of sixteen to twenty- 
six to find it in the form, coupled with the assumption: 
of the constancy of the speed of light, requiring the 
laws of physics to be such that it is impossible to 
detect uniform motion relative to an inertial frame 
of reference (save, of course, by direct observation 
of the frame). The paper, also of 1905, en which 
Einstein developed. the consequences of this principle 
could even to-day be given to a student as probably 
the best summary afthe theory of (speciad) relativity. 
Remembering his preoccupation with the electro- 
magnetic foundation of Bhysics, it may be recalled 
that the title of the-paper is “On the Electrodynamics 
of Moving Bodies”. 
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. Many features of the theory had been foreshadowed 
by other workers. 
. presentation, these features fell into place in a system 
based upon @ single principle. Moreover, Einstein 
saw œ significance in the work that was beyond the 
range of vision of his predecessors. Their merit was 
in having so-exposed the difficulties of the matters 
concerned that the magnitude of Einstein’s achieve- 
ment could the more readily be appreciated: 

Jt was another ten years before Einstein attained 
what was almost certainly his greatest triumph, the 
theory. of general relativity. The restrictions in the 
scope of the special theory are well known, as are 
ako some of the considerations, particularly in regard. 
to the, equivalence of inertial and gravitational mass, 
that guided Einstein in, removing the restrictions. 
He ‘` was guided also by. Minkowski’s geometrical 
formulation of special _relativity. But in general 
relativity the geometry ‘of space-time and what is 
happening in space-time are interdependent ; hitherto 
it-had’ been universally assumed. that space-time had 
am independent existence. If ever any single. advance 
may be called epoch-making, this is gne‘that must 
earn the description. In whatever. ‘way _ physical 
theory may develop in the future, it cannot be 
believed that this step will ever be retraced. For it 
is éasy to recognize that the behaviour of clocks, 
measuring-rods -and light-signals must be related to 
the behaviour of the physical system of which they 
form part. It had previously been implicitly sup- 
posed that there nevertheless, exists an underlying 
space-time that can somehow be ‘explored’. by the 
use of the measuring-rods, etc. In effect, Einstein 
showed the emptiness of.this concept. When we 
consider what we, call the spatial and temporal 
relationships of a physical system, we are concerned 
with aspects of its behaviour that cannot be con- 
ceived in separation from its other aspects. 

It- wąs one thing to appreciate the advance 
that was needed; ıt was another to give it mathe- 
matical expression. Einstein accomplished this in 
brilliant fashion in the limited domain of the ‘general’ 
theory. For he regarded this as being satisfactory 
only in its_treatment of a pure ‘gravitational field. 
He described as only ‘makeshift’ the way in which 
he introduced the matter-tensor. According to his 
view, in this provisional state of the theory, material 
bodies are essentially regians where his gravitational 
field-equations , (Gy = 0) are not satisfied, and so, in 
this sense, the bodies are singularities in the field. 
In 1938 and succeeding years, Einstein and his 
collaborators improved upon the original formulation 
of the theory to the extent of showing that the 
motion of such singularities in each other’s presence 
is determined by the field-equations alone. Thus 
general relativity has no need to postulate equations 
of motion ın addition to the field-equations, 
by reason of the non-linearity of the latter. How- 
ever, Einstein’s ultimate aim was to obtain field- 
equations such that actual physical systems corre- 

ond to solutions free ffom singularities. He 

elieved this would be possible if, and only if, he 
could. représent all physical forces, electromagnetic 
and nuclear as well as gravitagional, in the theory— 
hence the name ‘unified field theory’. If successful, 
such a®* theory” would account for the existence of 
material particles m terms of the field and so, ın the 
most fundamental manner that Einstein could 
envisage, it would reconcileeéhese’ aspects of reality. 

In ‘doing so, he further*believed, ıt would reproduce 

‘quantum’ effects, but without the need for the 
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statistical interpretations to which he objected in 
current quantum theory. After, various discarded 
attempts, he thought the field-equations which he 
proposed in 1949-51 to.bé “the most natural general- 
ization of the equations of gravitation”. (Whether 
these equations posstss solutions free from singt- 
larities has not yet been determined. 


The problem of unifying the basic concepts of 


physics has, of course, the importance that Hinstein 
thought. "However, most physicists expect it to be 
solved rather by a generalization of quantum theory 


than by the opposite approach attemptqd by Ein-- 


stein.: His view and comments by its leading critics 
are to be found in ‘‘Albert Einstein: Philosopher 
Scientist” (edit. P. A. Schlipp, New York, 1949, 
1951). Here if need only be said that Einstein’s 
position should be judged only, in the light of his 
doctrine of Oa PiS as bang “freshly chosen con- 
ventions” i 

Besides the main development. of his work, Ein- 


stein made numerous other important contributions. _ 


These include, for’ example, the ‘Einstein coefficients’ 
in connexion with atomic’ transition -probabilities, 
his work from which the Einstein—Bose statistics 
emerged, and his enunciation of the ‘Einstein universe’ 
and other contributions to relativistic cosmology. 
Einstein was deeply and increasingly .concerned 
about world affairs. In the First World War he took 
a courageous stand as a pacifist in Germany. How- 
ever, he could not but approve of the war against 
Nazism, and in 1939 he gent a historic letter to the 
American President warning him that Germany 
might succeed in manufacturing an atomic bomb. 


He became a leading spokesman for Jews throughout ~ 


the world, particularly in regard to their return to 
Palestine. He was for long an advocate of world 
government. His opinions on these matters and his 
attitude towards philosophy and religion are ex- 
pressed in the collection of essays “Out of my Later 
Years” (New York and London, 195Q) 

` Einstein’s gifts inevitably resulted in his dwelling 
much in intellectual solitude. While he was not 
sociable in the usual sense, he had a penetrating 
understanding of his fellow-men. Music played a 
great part in his life, and the satisfaetion it gave him 
he gladly shared with his friends. The many tributes 
paid to his personality all testify that his moral 
stature matched his intellectual pre-eminence. 

W. H. McCrea 


My first contact with Einstein was at the eighty- 
fifth meeting of the German Naturforscherbersamm- 
lung, held in Vienna in September 1913, when I was 
a postgraduate student in the Radium Institute 
there. In his usual attractive and friendly manner, 
he lectured to the Physics Section on “Gravitation”, 


and his lecture quite obviously impressed most of _ 


his hearers as the work of a master-mind. But it 


was clear in the discussion which followed that many ` 


German-speaking men of science were not yet 
converted to his ideas. Doubts were expressed on 
the validity of his views on the equality of inertial 
and pravitational mass, on the velacity of propagation 
of gravitational processes, on the possibility of ever 
being able to detect the deflexion of light rays in a 


gravitational field or the predicted red-shift of - 


spectral lineg in such a field. The over-riding 
impression let on my mind was that the older 
generation gvas more sceptical than the younger and, 
indeed, several of these young men, then ih their 
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twenties; later ‘became distinguished! workers ..in 
special ‘and general:'relativity. But-throughout:the 
discussion Einstein remained -smilingly unperturbed 


and: said he -was prepared to stand or. fall by. the. 


results of an empirical examination of his predictions. 
He had not very long to wait, for when I translated 
his popular work on “Relativity” -in 1920, I suggested 
to him that he might like to inchidé'an appendix ‘on 
the experimental confirmation of-the theory and he 
immediately: agreed, there being already much experi- 
mental evidence available in his support... 
~- Having finished one piece of work, he: rarely 
returned to it, preferring to investigate fresh fields. 
Once: the original proofs of his popular book were 
sent to press, I think it' unlikely that he ever re-read 
the text, contenting himself with adding new appen- 
dixes,..the last of which “appeared two years ago. 
Thus it: was that a statement in the-early editions, 
about the. impossibility of testing: empirically his 
mass-energy relation, remamed uncorrected until two 
years ago, when, during proof-reading, I noted the 
oversight and was.able to add a supplementary: note 
to the relevant chapter. -- 

: His world-wide but unsought fame. undoubtedly 
reached its zenith with the ‘confirmation of his 
predicted gravitational deflexion of light rays by 
Eddington and others m 1919. ‘This news caught the 
popular imagination and was a pleasant change from 
news of war. His first comments in Britain on the 
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linnean Gold Medal: 
f ' Sir John Graham Kerr, F.R.S. 


THe award of the Linnean Gold Medal on May 24 
to Sir John Graham Kerr has given great pleasure to 
a wide circle of colleagues and former students who 
have had the benefit of his stimulatmg and original 
personality, and also to a much wider circle of 
naturalists throughout the world. Sir John is one of 
the last of the gaeat zoologists of the beginning of 
this century, who seemed to possess an almost 
encyclopedic general knowledge of the subject, as 
well as being a specialist in one or more branches. 
He started his career as a naturalist in the Linnean 
and Darwinian tradition, by jommg an expedition to 
the Pilcomayo region of the Gran Chaco, Paraguay, 
during 1889-91. The years following this expedition 
were speniat Cambridge, where the School of Zoology 
then occupied an unrivalled position as a centre for 
the study of comparative morphology and embryo- 

“logy. He joined Christ’s College as a scholar and 
after taking his degree carried out a second expedition 
ao the Gran Chaco—during 1896-97—to study the 
«ittle-known lung-fish, Lepidosiren. The account of 
¢+hese two famous expeditions—“‘A Naturalist in the 
Gran Chaco’—was only published in 1950 and has 
™een described as the best book about South America 
3mce Charles Darwin’s “Voyage of the Beagle’. He 
was appointed regiug professor of natural history in 
she University of Glasgow in 1902, when the chair 
still included geology—which, however, became 
listinct m the following year. He held the chair for 
huirty-three years and built up a great Department 
x Zoology and a very fine museum if which the 
xxhibits were beautifully displayed on black back- 
srounds With indirect lighting. During these years, 
ipart from his numerous publications and text-books, 
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wesults.ofithe solar aclipse expeditions were published 


-at the request of The Times, father than,in .& recog- 
-nized scientific journal.. Referring to this in a letter 
to: "me, he. wrote: ““It cannot do any harm,, for, 
thank God, the solar. eclipse and the. theory of rela- 
tivity have.nothing In-common with. politics. . In 
this work; Englisk..men> of: science have behaved 
splendidly throughcut, and to my delight your letter 
shows’me that the feelings of English colleagues have 
not been infiuenced as much by the war as one might 
have feared. Witkin the last few days I have had 
also from Eddingtcn a very charming letter, about 
which I have been’ extremely pleased. I. should 
like’ to utilize the favourable. circumstances to 
contribute . as. much as possible towards the re- 
conciliation of ‘German: and ` Enghsh. colleagues”. 
-(My translation.) 

I had been a civilian prisoner in Vienna throughout 
the First World War, but was allowed to. continue 
my scientific work unhindered. - Referring- to this, 
Einstein wrote : - “Your two letters have given mè 
great -pleasure and. particularly the news. that our 
Viennese colleagues treated you in sucha friendly 
manner during the war”. My next meeting.with him 
was immediately after his lecture on relativity at the 
University of Manchester in 1921, when I had the 
pleasure of driving: with Prof. and Mrs. Einstein and 
Dr. Erwin Freundlich in the environs of the erty. ` 
-Rosperrt W. Lawson” 
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he took an active fart in public affairs and became 
chairman of the G_asgow Unionist Association and 
afterwards represented the Scottish Universities .as 
M.P.; 1935-50. He originated and communicated to 
the Admiralty in September 1914 the scheme for the 
protective coloration of ships by counter shading and 
strongly contrasting patches (‘dazzle’) based on his 
observations in the field. 

' The president o? the Linnean Saey Lieut.- 
Colonel Seymour Sewell, in presenting the Medal, 
recalled that when ñe entered Christ’s College, Cam- 
bridge, fifty-six years ago, Sr John was then a 
Fellow of the College and demonstrator in the 
Department of Animal Morphology, and he also 
referred. briefly to the many distinctions of “the doyen 
of British zoologists’”. The Medal was received on 
behalf of his father by Mr. Ronald Graham Kerr, 
and the meeting expressed its deep sympathy with 
Sir John in his blindness, which prevented his 
attendance, and also their warm affection for him, 
both as an eminent scientist and Fellow of the 
Society, and a personal friend of long standing. 


Applied Geophysics at Imperial College of Science 
and Technology, London : 
Prof. J. McG. Bruckshaw 


As part of the expansion programme of the 
Imperial College of Science and Technology, London, 


‘an entirely new Department of Applied Gegphysics 


has -been established in an extension of the Royal 
School of Mines, where it will function ir appropriate 
juxtaposition to the Departments of Geology and of 
Applied Geochemistry. In charge of the new Depart- 
ment will be the first ggccupant of the recently 
instituted chair of applied geophysics, Prof. J. McG. 
Bruckshaw, who has been largely responsible for 
instruction and reszarch in geophygics within the 
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Imperial College for many years. Trained initially ag 
a physicist under Siv Lawrence Bragg at the Univer- 


sity of Manchester, he was attached by the Depart- 


ment of Scientific and Industrial Research in 1929 
to the Imperial Geophysical Experimental Survey in 
Australia, where his interest in the use of physical 
methods of mineral exploration was first aroused. 
Two years later, on his return to England, he was 
enlisted by Prof. A. O. Rankine to help in setting up 
a school of geophysics within the Physics Department 
of the Imperial College, where ıt has continued to 
flourish progressively, especially during the past 
decade. His research activities have ranged far 
across the ever-widening field of geophysical pros- 
pecting, and he has enriched the literature by many 
pioneering contributions, notably on rock magnetism 
—a subject of profound academic and practical sig- 
nificance. Prof. Bruckshaw’s diverse experience of 
‘geophysical surveys m many lands fits him well for 
the task of training students of geology and physics 
in the techniques of geophysical prospecting. At the 
same time, his intimate knowledge of field problems 
will enable him to direct research towards the twin 
goals of improved methods of subsurface exploration 
and of more reliable interpretations of geophysical 
anomalies. Under his guidance the Department of 
Applied Geophysics confidently expects to play an 
‘increasingly important part in providing skilled per- 
sonnel to allay the growing demands of the miming 
and oil industries for help in the search for concealed 
mineral deposits at home and abroad. 


Agriculture at Wye College, University of London: 
Prof. William Holmes 


Tue University of London chair in agriculture at 
Wye College, vacant since the appointment of Prof. 
M. McG. Cooper to the chair in King’s College, 
University of Durham, is being filled by Dr. William 
Holmes, who comes from Kilbarchan in Renfrewshire, 
and is still in his early thirties. He was educated at 
the John Neilson Institution in Paisley and then took 


the degree course in agriculture of the University’ 


of Glasgow and the West of Scotland Agricultural 
College. He graduated in 1942 after winning several 
College medals and prizes, including the Weir of 
Courance Prize in advanced agriculture and the 
distinction of bemg the most successful final-year 
student; in the same year he was awarded the 
College and National Diplomas in Dairying. After 
becoming farm manager at the Hannah Dairy 
Research Institute, Dr. Holmes took a leading part 
in the work of the Institute which established the 
practicability of producing high yields of milk under 
war-time and other conditions of self-sufficiency m 
feeding-stuffs. This work had other important results, 
including a study of efficient utilization of pasture, 
and a convincing demonstration that unprecedentedly 
heavy applications of nitrogenous fertilizer to a ley 
could be economic provided the rest of the soil treat- 
ment was kept in balance. . Dr. Holmes gained his 
doctgrate for his share in these investigations, which 
have mugh interest for all concerned with the rational 
intensification of use of grassland. 


Institution of Mining and Metallurgy : Awards 


THE following awards have been made by the 
Institution? of Mining and Metallurgy. Gold Medal 
of the Institution: Prof. W, RK. Jones, past president 
of the Institution, im recognitfon of his services to 
the science of economic geology and to the Institution. 
Honorary Membership of the Institution : Sir Winston 
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- Churchill; Mr. G. A. Denny, in recogmtion of his 


distinguished services to the mining industry of the 
Union of South Africa, notably in the early develop- 
ment of Witwatersrand gold mines; and Dr. J. B. 
Tyrrell, in recognitign of his work in the exploration 
and development of the mineral resources of Canada. 
Consolidated Gold Fields of South Africa, Inmited, 
Premium of Forty Guineas : Mr. G. C. Norris, for his 
paper on some grinding tests with spheres and other 
shapes (Trans. Inst. Min. Metall., 63). Arthur 
Claudet Student's Prize: Dr. A. R. Barringer, for his 
paper on the preparation of polished sections of ores 
and mill products using diamond abrasives, and their 
quantitative study by point counting methods 
(Trans. Inst. Min. Metall., 63). 


- The Gold Medal which has been awarded to Prof. 


Jones is the highest honour the Institution can 
confer. Prof. Jones, who is seventy-five, was educated 
at the Imperial College of Science and Technology, 
London, and spent his early career abroad, first for 
four years in the Colonial Service as first assistant 
government geologist to the Federated Malay Statés, 
then in Burma during 1916-19 as general manager of 
High Speed Steel Alloys Minmg Co., Ltd., and later 
as managing director of the Malayan China-Clay and 
Pottery Co. In 1926 he returned to the Imperial 
College to work in the Geology Department of the 
Royal School of Mines, being successively demon- 
strator, lecturer, reader and, in 1941, professor of 
mining geology. He retired in 1947, ‘when he was 
made an emeritus professor, and in the following year 
he was made a C.B.E. An important feature of his 
work has been his investigations into the causes of 
silicosis and pneumoconiosis among miners im South 
Wales; more recently he has been active as chair- 
man of a working party appointed by the Government 
in 1946 to revive the china-clay mdustry in Great 

Britain, and as a member of the Mineral Resources 
Committee of the Ministry of Fuel and Power. Prof. 

Jones’s connexion with the Institutidn dates back to 
1916 when he became an associate member ; for the 
past twenty years he has served continuously on the 
Council, holding the office of vice-presidens for the 
three sessions 1939-42 and presidgnt for the session» 
1947—48. 


Television Service in Band Ill 


Tue first report of the Postmaster General’s 
Television Advisory Committee (1952) made it clear 
that the future development of television services im 
Britan must take place in the higher bands of radio 
frequencies, of which Band MI (174-216 Mc./s.) must 
be the first to receive attention. The Independent 
Television Authority has now announced that com- 
mercial television will start in London on September 
22 from a transmitting station now being built at» 
Croydon, Surrey, and designed to operate in Channel ¢ 
(191-196 Mc./s.). The British Broadcasting Cor 
poration has also ordered transmitting equipment for 
the provision of an alternative television service ir 
Band ITI, and has applied to the Postmaster Genera 
for an allocation of channels in the Band. 

In order to assist the manufacturers of televisior 
aerials and recervers to operate on the new frequencies 
coming into use in Band III, arrangements have 
been made by the Radio Industry Council, in co 
operation with the Independent Television Authority 
for test trafsmissions to take place from a temporary 
station near Croydon. These experimental trans 
missions "are now being made by Bellingeand Lee, 
Ltd., durmg 1030-1230 hr. and 1400-1600 hr. or 
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Mondays to Fridays, and 1000-1300 hr. on Saturdays. 
A vision signal of a suitable test card is provided on 
a frequency of 194-75 Mce./s., using a radiated power 
of about 1 kW. from a temporary mast 85 ft. high, 
‘using vertically polarized transmission. While both 
the power and the height of the aerial to be used for 
the Independent Television Authority’s service trans- 
mitter will be considerably greater than these values, 
it igs considered that the signals obtained over a 
radius of 10-20 miles from this test transmitter 
should be of considerable assistance to all those 
‘concerned ‘with the development of television in 
Band JIT. > 


Organization of Agricultural Research 


Tas organization of agricultural research in Britain 
has recently been reviewed by the Government. As a 
result, the grant-aiding function hitherto exercised 
by the Ministry of Agriculture, Fisheries and Food 
has been transferred to the Agricultural Research 
‘Council. The financial and general administration, as 
well as the scientific ‘direction, of the grant-aided 
agricultural research institutes in England and 
Wales will therefore- be unified under the Council. 
The independent status of the grant-aided institutes 
will not be affected. So far as Scotland is concerned, 
the Government has accepted the recommeridation 
of the Royal Commission on Scottish Affairs and no 
change will be made in the-present arrangements; 
under which grants-in-aid are made to-certain agri- 
cultural research institutes by the Secretary of State- 
for Scotland, on the advice of the Agricultural 
"Research Council. The importance of linking agri- 
cultural research effectively .with the needs of the 
agricultural industry is fully recognized. To this end 
an order will be submitted for the approval: of Her 
Majesty in Council, reconstituting the Committee for 
the Privy Council for Agricultural Research,.so as to 
consist of the Lord President of the Council and the 
two agricultural Ministers. Close attention will 
continue to be given to the co-ordination of the work 
of the Agricultural Research Council on one hand, 
and the Agricultural Improvement Councils of 
England and Wades and of Scotland on the other. 
These changes wil, it is hoped, be completed by 
March 31, 1956. 


Peaceful Uses of Atomic Energy : British Exhibi- 
‘tions at Geneva 


_, During the International Conference on the Peace- 
ful Uses of Atomic Energy to be held in Geneva 
during Avfhust (see Nature, April 9, p. 615), there will 
be an exhibition of equipment, etc. Great Britain 
will be represented by two collections of exhibits. 
One will be of a purely scientific character and 
intended principally for members of delegations. It 
is being arranged by the United Kingdom Atomic 
Energy Authority at the Palais des Nations, and will 
cover an area of 3,000 sq. ft. It will be mainly con- 
cerned with nuclear reactors for research and for the 
generation of power, and with specialized instru- 
mentation which Britain has developed in this field. 
The second exhibitien, in the Palais des Expositions, 
will be open both to delegations and to the general 
public. In an area of 5,000 sq. ft., the United King- 
dom Atomic Energy Authority exhibits will provide a 
general survey of the peaceful applications of atomic 
energy in Britain. The subjects presented will 
include Britain’s first atomic power stagion, now 
‘being bfilt at Calder Hall; the ten-year power 
station programme ; isotope applications in industry, 
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*nedicine and agricclture; and nucleonics. Associated. 

with this central fature will be exhibits presented 
by British firms concerned with atomic energy 
development. To co-ordinate the commercial 
exhibits, a central committee has been formed, 
under the chairmanship of Mr. Eric W. Underwood, 
director of public relations to the Atomic Energy 
Authority, and including representatives of the , 
Federation of British Industries, the nucleonics 
-civil engineering contractors, boiler- 
makers and manufacturers of electrical and gener- 
ating equipment. Mr. N. C. Pratt (Philips Electrical, 
Ltd.) is acting as honorary co-ordinator to the 
commercial exhibition committee. Inquiries of a 
technical character should be addressed to Mr. E. H. 
Underwood at the United Kingdom Atomic Energy 
Authority, St. Gies Court, 1-13 St. Giles High 
Street, London, W.C.2. 


Research in the Belgian Congo 


An illustrated brochure has been issued by the 
Institute for Scientific Research in Central Africa, 
founded at Leopoldville, Belgian Congo, on July 1, 
1947, describing tte functions and organizations of 
the Institute and its activities and achievements 
during its first five rears (pp. 144-13 plates. Brussels : 
Institut pour la Recherche Scientifique en Afrique . 
Centrale, 1955). Ita first task is to encourage studies 
by research workezs in Belgian Central Africa and 
scientific visitors to the Congo; but it is also respons- 
ible for co-ordinating scientific work in the area and 
making it more systematic. Up to the end of 1954 
the Institute had built up a staff of forty Europeans 
and four hundred Africans, and a central library at 
the Lwiro Research Centre, on Lake Kivu, Bukavu, 
consisting of sixteen thousand volumes. Its three 
main fields of research are the physical, biological 
and human sciences. The latter embrace physical 
and social studies of the African, including his 
nutrition and phys:cal aptitudes and characteristics, 
political organizaticn, culture and economy. Physical 
research is concentrated at Lwiro and Mabali and 
includes astrophysical, solar radiation, geophysical 
and seismological studies, while biological work 
includes human nutrition and zoology at Lwiro, 
hydrobiology at Uvira, biochemistry at Elizabeth- 
ville, and physiology and botany at Mbali. 


Mount Everest 


To the readers of any of the works on Mount 
Everest, a pamphlet in the form of a chart entitled 
“Everest: a Guide to the Climb”, by James Champion 
(London : University of London Press, 1955 ; ls. 6d.), 
should be welcome. It portrays the ascent of the 
mountain from 17,000 ft., indicating the main 
features of the roure and the position of the camps. 
Mr. Campion has analysed the features of the climb 
clearly and comprehensively, and sô has much. 
increased the reader’s appreciation of the almost 
insurmountable difficulties. The pamphlet also 
contains two pictorial sketch-maps of the topmost 
regions of the mountain, and there are short bio- 
graphical notes on the climbers, including the 
Sherpas. 


Beit Memorial Fel owships for Medical Research 


e a 

Berr Memorial Fellowships for Medical Research 
(junior fellowships ‘yorthe £800 a year) have been 
awarded to the following for résearch at the institi- 
tions indicated: Dr. P. ©. Caldwell, the mechanism 


of muscular contraction in Crustacea, (Marine Bio- 
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logical Laboratory, Plymouth); Dr. R.-H. Côté, the 
chemical constitution of human blood group sub- 
stances of the A, B and O Lewis systems (Lister 
Institute of Preventive Medicine, London); Dr. 
E. I. B. Dresel, the, biosynthesis .of porphyrin pig- 
ments (Univarsity College Hospital Medical School, 
London); Dr. J. M. Lowenstein, the biosynthesis of 
pyrimidines in mammals (Department of Bio- 
chemistry, University of Oxford); Dr. R. Whittam, 
the metabolism of adenine nucleotides in relation to 
the active transport of inorganic ions (Physiological 
Laboratory, University of Cambridge). 


Bowen Prizes for Papers on Scientific Instrument- 
ation 


Tur Institute of Physics has ewarded Bowen 
Prizes to the following for papers published in the 
Journal of Scientific Instruments durmg 1954: Dr. 
K. P. Norris, of the Wheatstone Physics Laboratory, 
King’s College, London (a reflecting microscope for 
infra-red absorption measurements); G. Revesz, of 
the British Rayon Research Association, Manchester 
{an autocorrelogram computer); and J. H. Welch, 
of the Building Research Station, Watford (a simple 
microscope attachment for observing high-tempera- 
ture phenomena). The first award is worth 20 guineas, 
- and the other two 15 guineas each, the money being 
provided by the Scientific Instrument Manufacturers’ 
Association of Great Britain, Ltd., from the Bowen 
Trust Fund established by the late Mr. William 
Bowen. The Prizes are open to authors who are not 
more than thirty-five years of age. 


Nuclear Physics : Summer Course at Lake Como 


Tee third of the annual courses arranged by the 
Italian Physical Society at the Ente Villa Monastero, 
Varenna, Lake Como, will be held this year during 
July 17~August 6 and will be’ on nuclear physics. 
The course, which will be under the direction of Prof, 
C. Salvetti (University of Milan), will be in English 
and French, and lectures will be given by the fol- 
lowing: Prof. A. Bohr (University of Copenhagen) ; 
Prof. 8S. de Benedetti (Carnegie Institute of Tech- 
nology, Pittsburgh); Prof. G. Placzek (Institute for 
Advanced Study, Princeton); Prof. I. I. Rah 
(Columbia University, New York); and Dr. A. M. 
Weinberg (research director at the Oak Ridge 
National Laboratory). The number of students 1s 
limited to thirty, and the fee for the course is 25,000 
lire (or 20,000 lire for shared accommodation). 
Application must be made before June 10 to Prof. 
C. Salvetti, Societa Italiana di Fisica, Via Saldini 50, 
Milano. 


The Night Sky in June 


FuLL moon occurs on June id. 14h. 08m., V.T., 
and new moon on June 20d. 04h. 12m. The following 
conjunctions with the moon take place: June 3d. 
09h., Saturn 6° N.; June 18d. 19h., Venus 3° §.; 
Junee21d. 11h., Mars 3° N.; June 22d. 12h., Jupiter 
4° N.; June 30d. 12h., Saturn 6° N. In addition to 
these conjunctions with the oon, Venus is in con- 
junction with Aldebaran on June 21d. 11h., Venus 
4-6° N., and Mercury is in conjunction with Venus 
on June 30d. 08h., Mercury 3:8° S. Mercury sets at 
21h. 35m. on June 1, but is too close to the sun for 
favourable observation duyeg most of the month and 
is- in inferior conjunction on June 16. Venus rises at 
3h. 2h. 45m. and 2h. 40m. on June 1, 15 and 30, 
respectively, itẹ stellar magnitude remaming —3-3 
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throughout the month; although the visible portion 
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of its illuminated disk increases from 0-906 to 0-954, 
the.stellar magnitude does not vary- owing to the 
planet increasing its distance from the earth by 
11 million miles. Mars sets at 22h., 21h. 40m. and 
21h. 15m. on June 1,,15 and 30, respectively,. but 
towards the middle of the month it is too close to 
the sun for favourable observation. Jupiter sets at 
23h. 20m., 22h. 30m. and 21h. 40m. at the beginning, 
middle and end of the month, respectively; at the 
end of the month it sets less than an hour and a half _ 
after sunset and cannot be observed for lông. Saturri, 
sets in the early morning hours at 3p. 05m., 2h. 15m. 
and lh. 10m. on June 1, 15 and 30, respectively, and 
has a retrograde motion in the constellation Libra. 
No occultations of stars take place m June which 
are visible at Greenwich. Summer solstice occurs 
on June 22d. 05b. 

On June 20 a total eclipse of the sun takes place, 
which is invisible in the British Isles. The path of 
totahty crosses the Indian Ocean, Ceylon, Thailand 
and the Philippines, and is total at Colombo, where 
16 begins on June 20d. 01h. 37m. and ends at 3h. 59m., 
the total eclipse lasting from 2h. 40-7m. to 2h. 44-9m. 
The period of totality near the Philippines is about 
7m. 08s., .which is close to the maximum duration 
that is possible; it is the longest time of totality 
that has occurred or will occur m this century. 


Announcements - 


Pror. W. H. BUCHER, professor of structural 
geology in Columbia University, New York, has been 
awarded the Wiliam Bowie Medal of the Americar 
Geophysical Union (the Committee on Geophysics of 
the National Research Council) for his work in the 
field of structural geology and mountain building. 
Prof. Bucher is the seventeenth recipient of the 
Medal, which was first awarded in 1939 to the late 
William Bowie, the geodesist and geophysicist, in 
whose honour the Medal is named. 


Dr. E. W. RUSSELL, reader in soil science, Depart- 
ment of Agriculture, University of Oxford, has been 
appointed director of the East African Agriculture 
and Forestry Research Organization, in succession to 
Sir Bernard Keen, who has retired (see Nature, 
January 29, p. 194). 


Tue following appomtments have been made in 
the University of Leeds: Dr. E. R. Clark, lecturer 
in pharmacological chemistry in the Department of 
Pharmacology ; Dr. P. G. Harris, lecturer in geology ; 
and Mr. F. Summers, senior research worker in the 
Department of Social Studies for two years under 
the terms of a grant from the Coal Industry Social 
Welfare Organization. 


Mr. M. W. PARTRIDGE, at present lecturer in 
pharmaceutical chemistry ın the University of 
Nottingham, has been elected to the Lord Trent 
readership in pharmaceutical chemistry in the 
University. 


THE symposium on the tanning industry of eastern 
India and on tanning agents, whjch was to have been 
held this year at the Central Leather Research 
Institute, Adyar, Madras 20, during February 8-9, 
had to be postponed and will now be held during 
July 6-8. ._In the discussion on tanning agents the 
field will co¥er vegetable, synthetic, mineral, oil and 
aldehyde tanning agents. Advance copies of papers 
must be sent in by June 16. Further inf®rmation 
can be obtained from the Director of the Institute. 


t 


_ No. 4465 »May 28, 1955- 


NATURE ý ' 


THE U.S. NATIONAL ACADEMY OF SCIENCES 


ANNUAL. MEETING : 


Ta ninety-second annual meeting of the National 
Academy of Sciences wag held in Washington, 
D.C., during April 25-27 and was attended by more 
than two hundred members and’ their guests, with 
Sir K. 8. Krishnan, president of the National Institute 
of Sciences of India and director of the National 
Physical Laboratory, New Delhi, as the guest of 
honour. Thirty-five papers were read at five sessions. 
Three other sessions were devoted to symposia on 
the following subj ects: sound and its perception ; 
biochemical pathways of energy transfer; and 
modern concepts in meteorology. 

At the meeting the following awards of the Academy 
were presented: Agassiz Medal, to Prof. W. Maurice 
Ewing, director of the Lamont Geological Observatory 
and professor of geology at Columbia University, New 
York; Elliot Medal, to Dr. Libbie H. Hyman, 


- research associate of the American Museum of 


Natural History, New York; J. Lawrence Smith 
Medal, to Dr. Peter M. Millman, head of the Section 
on Upper-Atmosphere Research of the Division of 
Radio and Electrical Engineermg, National Research 
Council of Canada; and Kimber Genetics Awards, to 


»Prof. William E. Castle, emeritus professor of genetics, 


Harvard University, and Prof. Hermann J. Muller, 
professor of zoology, Indiana, University. 

The Alexander Agassiz Medal, which is open to 
anyone for outstanding work in the science of oceano- 
graphy, has been awarded to Prof. Ewing for his 
achievements in marine geophysics. During the 
Second World War he worked on underwater 
explosives and also on a system of long-range 
underwater sound transmission; more recently he> 
has made important contributions to knowledge of 
‘the structure of the floor of the Atlantic Ocean and 
the continental shelf, and his underwater photo- 
graphic techniques have greatly mcreased knowledge 
of conditions on the ocean floor m deep water. 

The Elliot Medal, which is for the most meritorious 
work published each year in zoology or paleontology, 
has been awarded to Dr. Hyman for her two volumes, 
published in 1951, which are part of a treatise on 
“The Invertebrates”, and are important not only to 
zoologists but also to teachers and to research workers 
concerned with medical matters, especially parasitism. 
Dr. Hyman is the first woman to receive this award 
since it was established in 1917, and is the second 
woman to gain an Academy medal. 

' Dr. Mifman, who receives the J. Lawrence Smith 
Medal for ‘“‘fruitful research in meteoric bodies”, is a 
pioneer in the application of radar to the detection 
of meteor showers ; his earlier work on the spectra 
of incandescent meteors has contributed much to our 
knowledge of the earth’s atmosphere. 

The Kimber Genetics Awards, which are being 
presented for the first time this year, have been 
established by the Kimber Farms Foundation of 
Niles, Calfornia, to recognize distinguished scientific 
contributions in the field of genetics, either through 
single accomplishments of unusual significance or 
through a long pefiod of significant productivity. 
Dr. Castle, who 1s eighty-seven, was one of the first 
workers in the United States to study mammalian 
genetics; near the turn of the century his research 
showed. decisively the role of what we mow know as 


genes as the mechanisms by which inherited charac- . 


teristics gre transmitted. Dr. Muller’s most4mportant 


— ~ 


contributions to genetics have been his studies of the 
genetic effects of radiations, work which has shed 
much light on the structure and motion of the 
chromosomes; he was awarded the Nobel Prize for 
Physiology and Msdicme in 1946. 

The following new elections were made to the 
Council of the Academy : Home Secretary, Dr. Hugh 
L. Dryden, director of the National Advisory Com- 
mittee for Aeronautics, Washington, D.C.; Members 
of Council, Dr. E. A. Doisy (St. Lows University 
School of Medicine), Dr. Theophilus S. Painter 


(University of Texas) and Dr. James Gilluly (United, 


States Geological Survey, Denver, Colorado). The 
other officers of tae Academy, who were elected in 
previous years and will continue until the expiry of 
their terms of office, are as follows: President, Dr. 
Detlev W. Bronk; Vice-President, Dr. George W. 
Corner; Foreign Secretary, Prof. John Gamble 
Kirkwood; Treasurer, Dr. Wilham J. Robbins; 
Members of Council, Prof. Farrington Daniels, Dr. 
Hugh L. Dryden, Or. Robert F. Loeb, Prof. Wendell 
M. Stanley, Dr. Merle A. Tuve and Prof. Edwin B. 
Wilson. 

The following have been elected members of the 
Academy: W. F. Albright, professor of Semitic 


` languages, Johns Hopkins University ; L. R. Blinks, 


professor of biology, Stanford University, and director 
of the Hopkins Marine Station, Pacific Grove, Calif, ; 
R. D. Brauer, professor of mathematics, Harvard 
University ; H. S. Brown, professor of geochemistry, 
California Institute of Technology; R. K. Burns, 
staff member, Carnegie Institution of Washington ; 
S. Chandrasekhar, professor of theoretical astro- 
physics, Yerkes Otservatory, University of Chicago ; 
J. Chipman, professor of metallurgy, Massachusetts 
Institute of Technology; ©. S. Coon, curator of 
ethnology, University Museum, University of Penn- 


- sylvania ; R. Courant, professor of mathematics and 


director, Institute of Mathematical Science, New 
York University; G. Dalldorf, director of the 
Division of Laboratories and Research, New York 
State Department >f Health; P. H. Emmett, senior 
fellow, Mellon Insitute, Pittsburgh; R. W. Gerard, 
professor of neurophysiology, Neuropsychiatric In- 
stitute, University of Illinois ; K. Godel, professor of 
mathematics, Instisute for Advanced Study, Prince- 
ton; R. G. Herb, professor of physics, University of 
Wisconsin; J. Holtfreter, “professor of zoology, 
University of Rochester; M. K. Hubbert, research 
geologist, Shell Oil Dompany, Houston, Texas; N. J. 
Leonard, professo> of chemistry, University of 
Tilmois ; C. M. MarLeod, professor of microbiology, 
New York University College of Medicine; H. W. 
Magoun, professor of anatomy, University of Cali- 
fornia Medical Centar, Los Angeles ; D. Monigomery, 
professor of mathematics, Institute for Advanced 
Study, Princeton; P. McC. Morse, professor of 
physics, Massachusetts Institute of Technglogy ; 
J. R. Pierce, director of electronics research, Bell 
Telephone Laboratories, Inc. ; P: Smyth, pro- 
fessor of chemistry, Frinceton University? ; E. E. 
Snell, professor of chemistry, University of Jexas ; 
K. W. Spence, professor of psychology, State 
University of Iowa; G. E. Uhlenbeck, professor of 
theoretical physics,» University of Michigan; R. C. 
Williams, professor of bidphysjes and biophysicist to 
the Virus Laborazory, University of California, 
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Berkeley ; D. W. Wilson, professor of physiological 
chemistry, School of Medicme, University of Penn-» 


sylvania ; P. W. Wuson, professor of bacteriology, , 


' University of Wisconsin ; and S. Winstem, professor 


of chemistry, University of California, Los Angeles. 

The following have been elected foreign associates 
of the Academy : Prof. Max Born, formerly professor 
of physics in the Universities of Gottmgen and 
Edinburgh; Dr. Bertil Lindblad, director of the 
Stockholm Observatory ; Dr. André Lwoff, head of 
the Department of Microbial Physiology, Institut 
Pasteur, Paris; and Sir Alexander Todd, professor 
of chemistry in the University of Cambridge. 


TWELFTH GENERAL ASSEMBLY 
OF THE INTERNATIONAL UNION 
OF BIOLOGICAL SCIENCES - 


TT HE International Union of Biological Sciences 
held its twelfth General Assembly in the rooms 
of the Consiglio Nazionale delle Ricerche in Rome 
during April 11-16. The following nineteen countries 
were represented by delegations: Belgium, Canada, 
Czechoslovakia, Denmark, Egypt, France, German 
Federal Republic, Great Britain, India, Israel, Italy, 
Japan, The Netherlands, Norway, Sweden, Switzerland, 
Union of South Africa, United States, Yugoslavia. 
At the previous General Assembly, held at Nice in 
August 1953, the Assembly appointed a Policy Board, 
under the chairmanship of Prof. Paul Weiss, to 
advise the Bureau on tbe future scope and structure 
of the Union. The Policy Board met in Paris during 
July 1954, and made a series of recommendations 
which the Bureau laid before the General Assembly 
at Rome for discussion and subsequent adoption m 
statutory form. ` 
Here lay the chief task of the twelfth General 
Assembly, and it was clear that the national dele- 
gations had come determmed to set the affairs of 
the Union on a new foundation. Under the inspired 
chairmanship of Prof. Sven Horstadius, the Assembly 
did indeed create a new body within the framework 
of a completely fresh set of statutes. The Union is 
now organized in three divisions, namely: Botany 
(Plant Biology) ; Zoology (Animal Biology) ; General 
Biology. Each division is composed of a number of 
sections, not necessarily corresponding to the sections 
of the old Union. On the contrary, the statutes now 
lay down that “No section shall be accepted unless 
its admission is requested by a recognised Inter- 
national Association m the discipline it professes ; or 
by at least six National Commuttees which include 
representation of that discipline’. This means that 
in future each section will be truly representative of 
the workers in the particular field of biology it claims 
to cultivate. 
In the new administrative structure, the small 
Bureau of the old Union disappears. There are now 


only wo organs, the General Assembly and the, 


Executive, Committee. The Executive Committee 
consists of the officers of the Union together with 
two representatives from each division. The fol- 
lowing persons were unanimously elected at Rome 
on the recommendation of a nominations committee 
appointed By the General Assembly: President, 
Sven Horstadius (Sweden); Wéae-President, R. E. 
Cleland (U.S.A.); Seeretary-Gerteral, G. Montalenti 
(Italy); Treasurer, J. Lanjouw (The Netherlands) ; 
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Secretary, R. Ulrich (France). Division of Botany : 
P. Chouard (France), J. Rousseau (Canada); Division 
of Zoology: E. Handschin (Switzerland), B. Rensch 
(German Federal Republic); Division of General 
Biology: A. A. Miles (Great Britam), P. Gaillard 
(The Netherlands). , 

The new Executive Committee plans to meet in 
London in November 1955. London will also be the 
venue of the next General Assembly in 1958, to be 
held immediately prior to the Zoological Congress 
already planned for July of that year. 

The General Assembly adopted two important 
resolutions. The first of these supports the resolution -- 
passed by the International Council of Scientific 
Unions a year ago underlining the potential danger 
to deep-sea research of the draft articles on the 
continental shelf framed by the International Law 
Commission of the United Nations. The second 
concerns the radiation hazards of large-scale fission 
and thermonuclear experiments, and the problem of 
the disposal of atomic waste. The International 
Union of Biological Sciences urges the immediate - 
need of a special committee of the International 
Council of Scientific Unions to report on these matters. 
This second resolution will be considered by the forth- 
coming General Assembly of the Council at Oslo in 
August 19565. 

Other business carried out by the Assembly- 
included the’ following items: The admission of 
Scientific Psychology as a Section in the Division of 
General Biology, on the request of the competent 
bodies in Brazil, Belgium, France, Spam, Switzerland, 
Japan and the United States. Responsibility for the 
Type Culture Collections is to be delegated to the — 
Executive Committee of the International Association 
of Microbiologists, with a recommendation that 


precedence should be given to specialized collections 


of micro-organisms in allocating subventions drawn 
from Unesco. A Commission on Photo-Biology in 
the Division of General Biology was established. It 
was decided to send an observer to tle forthcoming 
meeting of the Executive Committee of the ICSU 
Abstracting Board at Zurich in July 1955. Dr. Anton 
Bruun (Copenhagen) was appomted to the Special 
Committee of the International Council for the Inter- 
national Geophysical Year 1957-58. Applications’. 
from the International Unions of Biochemistry and 
of Physiological Sciences for admission to the Inter- 
national Council of Scientific Unions are to be 
supported. The Union also decided to support the 
movement to increase the annual payments to the 
International Council of Scientific Unions. 

An important symposium on “Topics pf Inter- 
national Concern in the Life Sciences’ was held 
during the week of the Assembly. 


NEW ENGINEERING BUILDING - 
FOR. THE UNIVERSITY OF 
SHEFFIELD -~ 


HE opening of the new Engineering Building for 

the University of Sheffield en April 27 by the 
Minister of Defence, Mr. Selwyn Lloyd, marks the 
realization of long-planned developments in the 
engmeering departments of the University. By 1945- 
the University’s engmeering buildings had become 
inadequate, even for the equipment then installed, 
and no more students could be accomrgodated, 
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though the nation’s need for more engineers called 
for a large expansion both in student numbers and 
in training facilities.’ So, under the enthusiastic 
leadership of Prof. H. W. Swift, the Departments 
of Engineering were completely replanned to 
provide for about three times éhe pre-war number of 
students and for the equipment that they and an 
enlarged staff would need for teaching and research. 

The new building stands on sloping ground on the 
north side of the St. George’s Square site, and has a 
volume of nearly one and a half million cubic feet. 
It has three main floors, which are continuous with 


corresponding floors of the existing buildings. These. 


are on the site pf the old Sheffield Technical School, 
where the Department of Engmeering was already 
well established so long ago as 1889. 

The new building, which was begun in 1950 and is 
now in full use, houses the whole of the Department 
of Civil Engineermg and most of the Department of 
Mechanical Engineering which, however, still retains 
some rooms in the old building. The Department of 

Electrical Engineering is thus able to expand in the 

‘old building, though it also has some rooms in the 
new building. Accommodation is thus provided in 
the three engineering departments for an annual 
intake of about ninety engineermg undergraduates 
and about twenty postgraduate research workers, as 
well as for courses in engineering subjects for other 
technologists. ' 

The cost, nearly, £500,000, of the extensions has 
been provided largely from Government sources ; 
but many generous donors have also contributed. 

In general, the planning of the new building and 
the allocation of its rooms have been based on 
functional considerations. On the bottom or A floor 
are those laboratories requiring heavy equipment, 
considerable headroom or under-floor services. The 
sloping nature of the site made it possible to provide 
considerable headroom in these laboratories, which 
house large equipment, and also to provide a sub- 


ground floor *® containing a basement hydraulics’ 


laboratory and the heating boilers, ‘electric sub- 
station and other services for the whole of the Applied 
Science Buildings. On the top or C floor are lecture 
rooms, drawing gffices and most of the work-rooms. 
On the intermediate B floor are the laboratories 
containing light-weight apparatus, a photographic 
suite, a few work-rooms and a museum which already 
contains a collection of objects of historic interest to 
engineers. Private rooms for staff are provided on 
-both' B and C floors and along a mezzanine corridor. 
Lecture rooms and laboratories have been ‘located 
on the seuth side of the building, as far away as 
possible from street noises. 

Two of the five new lecture rooms have been 
planned to meet the, needs of professional bodies and 
technical societies which hold their meetings in the 
Applied Science Building. These lecture theatres 
have capacity for audiences of 200 and 100, respect- 
ively, and are provided with complete demonstration 
services and projection equipment, adjacent ante- 
room, cloak room and other conveniences. 

The system of student work-rooms is a feature of 
the new building and of the type of curriculum for 
which it has been* planned. In a non-residential 
university, it is specially important that every 
student should have a place where he can go for 
private study at any time, day or evening, when he 
is not receiving formal instruction, and Where he can 
obtain tutorial assistance or discuss his work with 
other members of his own group. In the ndéw building 
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there is a work-room for each group of students, and 


ea work-table and leker for each individual student. 


- 


A work-room can be used asea drawing office and 
lecture room for its own particular group., f 

The photographiz needs of all three Departments 
are met in a suite of small rooms arranged along both 
sides of a safe-lighted corridor, so {hat individual 
students can gain experience in technical photo- 
graphy. The processes available include all the 
standard types of photographic copying, enlarging, 
slide preparation, photo-elasticity, record and miero- 
film reading and projection. 

While the new building was being designed and 
built, extensive new equipment for the laboratories 
was being purchased, or designed and made in the 
engineering worksheps, so as to mest the future needs 
of the reorganized departments. Much old equip- 
ment has also been’ improved and adapted to the 
requirements in the new laboratories. It 1s: impossible 
to describe fully here the various laboratories and 
their equipment, though a few points regarding their 
design and layout may be mentioned. 

With a few exceptions, the laboratories have been 
planned and equipped for both teaching and research, 
since most of the equipment and services are-required 
for both purposes and since the laboratories are 
usually required for formal class-work, for only a 
small proportion of the total working hours. Cranes 
and runways are fitted in most of the major labor- 
atories on A floor, end easy access for heavy equip- 
ment is provided fram an approach road at the back 
of the building. 


Large civil engineering laboratories are provided ` 


on A floor for hydraulics, concrete technology and 
structures. Each of these has a floor area of about 
3,400 sq. ft. and is 22 ft. high. A feature of the 
Concrete Technology Laboratory’ is the provision of 
two inner rooms in which concrete specimens may be 
cast and cured under constant atmospheric con- 
ditions. In the Hydraulics Laboratory, the machines 
and flow-systems ars arranged so that experiments 
on them can be carried out simultaneously without 
mutual interference. Laboratories for Soil Mechanics 
and Light-weight Structures are provided in the civil 
engineering section cn B floor. 

The Electrical Emgineering Department is being 
enlarged and reconssructed in the old building, as 
previously mentionel. In the near future, when 
these alterations are complete, seven electrical 
laboratories will provide for experimental work on 
electrical machines and power utilization, com- 
munications and electronics and measurements of 
standards. Two of these laboratories will be reserved 
for postgraduate work. Particular attention has been 
paid to accommodating the maximum number of 
students in these laboratories, and various novel 
features have been incorporated to minimize the 
floor-space required Ey equipment in order-that each 
student shall have reasonable room to work. 

Laboratories in the Mechanical Engineering Depart- 
ment are provided on A floor for the study of materials 
testing, machines and heat engines. On B floog there 
are laboratories for adplied heat and metrology, and 
two rooms of the old building are being reconstructed 
to provide the first-year Mechanics Laboratory. An 
essential feature in planning these laboratorigs has 
been flexibility in arrangement and equipment. 
Services, foundations and fixing facilities have been 
designed to permite easy interchange of plant and 
apparatus without ahy interfeyence with the building 
fabric. 
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The construction of the Heat Engines Laboratory 
presented many special problems. The power-unitse 
are effectively insulated from the building fabric. 
Airborne noise is reduced by using sound-absorbing 
tiles on parts of the walls and a special ceiling finish. 
All services are taken under the operating floor and 
connected to fhe engine beds with vibration-proof 
fiexible connexions. : 

The new laboratories and their equipment, besides 
providing greatly enhanced teaching facilities, have 
.much increased the potentialities for research in the 
three engineering departments. 

This article is mainly concerned with the new 
building ; but brief mention of the present under- 
graduate courses in engineering may be of interest. 
Since 1948 the degree courses in engineering have 
occupied thrée post-intermediate years for all 
students, and students are only admitted to the 
courses when they have reached intermediate standard 
in the essential preliminary subjects. There is no 
official intermediate course in engineering; but 
students not already qualified at this level can be 
admitted to preliminary courses in intermediate 
subjects. During the first (post-intermediate) year, 
all engineers follow a common curriculum in mathe- 
matics and applied science subjects, and this con- 
tinues into the second year with some specialization 
for civil engineers. Honours and ordinary groups are 
separated in each Department after the examinations 
at the end of the second year, and the final-year 
courses are effectively “specialized in content as 
between departments and distinct in type as between 
honours and ordinary groups in each Department. 
An essential part of the final course is a project, 
either an investigation, design or analysis, giving the 
student opportunity to develop his individual ability 
and initiative. 


FORESTRY RESEARCH IN GREA 
BRITAIN 


HE report of the Forestry Commission for the 

year ending March 1953* is divided into two parts, 
the first detailing work carried out by the Com- 
mission’s forestry research staff, and the second dis- 
cussing research undertaken for the Commission by 
workers attached. to universities and other institutions. 
In the section dealmg with seed investigations, it is 


reported that the first 795 germination tests were - 


undertaken, one-fifth of the tests being carried out 
by the tetrazolium vital-staining technique. An 
interesting point about seed storage is that it has 
been shown that acorns can. be stored in moist peat 


for two years with little loss in viability, and beech - 


mast for eighteen months. Various methods are being 
tried of improving derelict woodlands, many of them 
old coppice or.coppice with standards, neglected 
since, with certain exceptions, the coppice is no 
longer a remunerative crop. In this work, different 
degrees of intensity of planting are being compared, 
from complete planting of cleared areas, to enrich- 
ment of, existing regrowth uging single large plants. 
On suitable sites the use of conifers in mixture with 
hardwoods to give earlier returns is being tried. 
Under fgrest entomology, surveys of sawflies in 
spruce and larch crops were continued from previous 
* Forestry Commission. Beport®@n Fosest Research for the 


ending March 1953. Pp. v?-+122+9 plates. 


Year 
(London: H.M.8.0., 
1954.) 5s. net. 
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seasons. It is becoming evident that foresters in 
Britain will have to deal with a different lot or type ‘ 
of forest insect pests as compared with the better- 
known ones so long studied on the Continent of 
Western Europe. Notable work has been undertaken’, 
in Great Britain sincethe introduction. of machinery. ` 
Forest conditions are very different from Continental 
ones, especially in the prevalence of wet ground (even 
in a dry season on soft forest soils); ploughing work, 
fire protection and so forth are different. These 
troubles have led to considerable research and im- 
provement in forest machinery of different types. _— 
Part 2 of the report deals with researth work in” 
universities and institutions (such as Rothamsted, for 
example). Financial assistance is usually given from 
the Forestry Fund, and some help is provided in 
carrying out field-work by the Commission’s research 
staff. The work detailed in the report is mainly in 
connexion with investigations into forest soils. 
Large-scale planting of trees on peat is a com- 
paratively recent thing in British forestry, and 
Bulletin No. 22 of the Forestry Commission deals. 


_ with “Experiments in Tree Planting on Peat’’*. 


Though during the past century private landowners 
made numerous attempts to establish plantations 
on peat land, failures were numerous on the 
more difficult types of peat, namely, the déeper 
ones. At this period successful plantations had 
been established in Russia on peat up to 10-12 ft. 
in depth. The procedure was to dig drains 3 ft. deep, 
two or three years later to deepen the drains another 
3 ft., and then repeat the operation as necessary after 
another similar period. Scots pine or spruce seed 
would_then be sown in small pockets, often with~ 
some birch, on the top layer of the dried peat. 
In those days they had plenty of time and un- 
limited land to choose from; but fifty-year old 
plantations showed fine development. In Britain 
and during the present century, more species have 
been available, such as sitka spruce, Japanese larch. 
and Pinus contorta. Perhaps it is not Surprising that 
the private landowner in Britain, quite untrained“ 


_ in forestry, was unacquainted with the early work in 


peat-planting on turves being undertaken by the - 
Belgians. It was not until 1907 that, Sir John Stirling 

Maxwell first adopted the method at Currour m 

Inverness-shire, and this laid the foundation for 

most of the subsequent successful developments in 

the afforestation of peat. The Belgian method did 

not entirely fulfil all requirements, and it was not 

until 1926-27 that ‘mound’ planting (as it was then. 
called) in peat, sitka being one of the chief species 

used, was done; then the Commissione brought 

into use, to save the bigh cost of turf digging, the 

plough, and the Commission developed this tech- 

nique in an amazing fashion to tackle any utilizable 

depth of peat. It had been realized before the Second 

World War, in which little work of this type could 

be done, that periodical cleaning and deepening of 
the drains on peat types are essential to the good 

growth of the crop. 

Paper No. 31 of the Imperial Forestry Institute, 
University of Oxford, by Dr. L. Leyton, deals with 
“The Growth and Nutrition of Spruce and Pine in 
Heathland Plantations’t. Experiments begun in 

*¥orestry Commission. Bulletin’ No. 22: Experiments in Tree 


Planting on Peat. By J. W. L. Zehetmayr. Pp. iv+1104+16 plates. 
(London: H 4.8.0., 1954.) 10s. net. z 


t Imperial Fétestry Institute, University of Oxford. Institute 
Paper No. 31: The Growth and Nutrition of Spruce and Pine in 
Pp. 109-+7 plates. (Oxford : 

Imperial Foréstry Institute, 1954.) 128. 6d. ® 
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1949 on. the growth of sitka spruce and Cor- 
sican pine (Wykeham, Allerston Forest, Yorkshire) 
and of the sitka spruce and Scots pine (Clashin- 
darroch, .Aberdeenshire) have now been com- 
pleted and certain conclusions have been drawn. 
The most important limiting „factor affecting the 
growth of spruce in- the Yorkshire plantations is a 
deficiency in the available nitrogen. An increase ‘in 
the growth of the trees can be obtained, at least 
temporarily, by removing the heather vegetation 
around the trees (screefing). Other more expensive 
measures may be undertaken. In the absence of the 
“heather, when. nitrogen is no longer deficient, caletum 
tends to become a limiting factor. In the Clashin- 
darroch plantation, nitrogen and calcium are both 
deficient ; but manganese may also play an important 
part, since screefing and heather mulching employed 
to stimulate growth may also lead to an increase in 
the manganese concentration in the needles. Both 
Scots and Corsican pines appear to be less affected 
than spruce by mineral nutriment deficiencies in the 
heathland soils, though in the latter case the removal 
‘of the heather also effects an improvement in the 
nitrogen status of the trees in their stimulation to 
growth. As may be expected, the removal of the 
ground vegetation during periods of dry weather 
may lead to excessive desiccation of the upper layers 
of the soil and thus affect the shallow-rooted spruce, 
a, difficulty well known to foresters who undertake 
such work in tropical countries with shallow-rooted 
species. E. P. STEBBING 


WOOL INDUSTRIES RESEARCH 
ASSOCIATION 


REPORT FOR 1954-55 


"T ‘HE report of the director- of research of the 

Wool Ingustrios Research Association, Dr. 
A. B. D. Cassie, for 1954-55* refers to the develop- 
ment of ion-exchange methods of analysing liquids 
-which contain soap, fatty acid and wool grease and 
its extension to the analysis of solutions with anionic, 
cationic and nonionic detergents and wool grease ; 
in particular, emulsions of ‘Lissopol N’ with soap 
and grease can be separated quantitatively. The 
glass-type of apparatus for the rapid extraction of 
soap and grease from wool has now been superseded 
by an all-metal type. The automatic controller for 
the woollen card has now proved successful in a 
number of mills ; this is part of a general programme 
on carding to determine how far a card may 
be simplified without reducing the quality of its 
product. The main obstacle to reduction of the 
number of cylinders on a card appears to be the 
removal of neps. Results with the pilot worsted 
drawing and spinning plant have emphasized so much 
the importance of machine settings that work is now 
proceeding on methods to determine the optimum 
settings for any lot of wool. 

Much work has been carried out on’ the best 
regain and relative humidities for drawing and 
spinning wool, as well as on the weaving process 

on the effects caused by the tension variations 
tA\t can arise as yarn is pulled from cops or pirns 
the loom shuttle. Work on mothproofing has 
inficated the conditions of application that lead to 
F Wool Industries Research Assoctation.- Report of the Director of 
rch for 1954-55. (W.LR.A, Publication No. 201.) Pp. 31. 
\srom the@Association, Leeds, 1955.) 
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adequate absorption of the moth-proofing agent by 

he wool and has also shown that application at 
ower temperatures gives lower resistance to washing. 
Further studies hare been made of the continuous 
scouring of, worstec. yarn with synthetic detergents 
and soap, and of the effect of dyeing processes on the 
properties of wool, including the use of liquor con- 
taining ammonium salts. In the Scotti&h Laboratory - 
@ major cause of she variation in length of yarn 
wound on per drew of mule-has been identified 
and eliminated. In biology; radioactive materials 
show considerable promise for examining the. pro- 
cesses in the follicls that lead to the formation of 
fibres. The amino-azid composition of a homogeneous 
sample of Australien Merino 64’s quality wool has 
been determined, ac well as the lanthionine contents 
of wools which had received alkali treatment, and a 
new method for cystine analysis has been devised. 
Work on the gene-ation and dissipation of static 
electricity is now being applied to separate static 
and adhesion forces so far as fibre pick-up on rollers 
is concerned. . 

At the thirty-sixth annual general meeting of the 
Association on March 29, when Dr. Cassie’s report 
was presented, the chairman, Mr. J. F. Beaver, 
referred. also to the glose liaison maintained with the 
Work Study Centre of the Wool and Allied Textile 
Employers’ Council in the detailed investigation of 
the relative merite of the automatic and non- 
automatic looms. Mr. Beaver also stressed the con- 


_ tinued development of the Association’s educational 


activities, particularly in regard to the dissemination 
of information abaut the research work of the 
Association. He remarked on the support given to 


_ the Morley Careers Exhibition, held during February 


+ 


- capital equipment. 


2-9 Jast, with the object of assisting recruitment of 
laboratory assistant: and also of demonstrating the 
industry’s interest in tesearch. In addition, he referred 


to the International Tonference on Wool Research to 


be held in Australia, shis summer at the invitation of 
the Commonwealth Ssientific and Industrial Research 
Organization (see Nature, April 16, p. 667), at which 
the Association will be represented. 





UNIVERSITY COLLEGE, LONDON 


ANNUAL EEPORT FOR 1953-54 


I“ the annual repors of University College, London, 
for 1953-54, the chairman of the College Com- 
mittee, Lord Cohen. and the Provost discuss the 
progress of the Colsge during the present qum- 
quennium. - 

In the early yeare of the quinquennium, depart- 
ments had to reduce their requirements for new 
equipment to- degree that threatened im some 
instances the proper >rogress of their advanced work 
and research; the situation has now been so restored 
that, in spite of stringency, it has been possible to 
undertake a useful programme for the supply of 
c Further, the institution of a 
modest number of new posts has been possibè and 
some long-awaited developments have beef realized. 
Thus, while the sessiom has still been one of con- 
solidation, it has also been one of encouraging 
progress. 

This was made possible largely by èhe increase- 
made through the Court of the University in the 
grant from the Univezsiff? Grants Committee and the 
Home Counties. In 1952-53 this had amounted to. 
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£815,000 and was increased in 1953—54 
to £862,000. Details are given of the 
_ support which the ,College has re- 
ceived from the great foundations, 
research councils, and from industrial 
organizations for various research 
activities. 

The Faculty of Arts commemorated 
two events which registered its con- 
tacts with humanistic studies over the 
past century. In April 1954 the 
Classical ` Association celebrated its 
Jubilée meeting in the College. The 
other event has a national, or possibly 
an international, importance that ex- 
tends beyond its reference. to the 
Faculty of Arts. On September 22, 
1954, the restored Mocatta Library 
and the Gustave Tuck Theatre were 
opened in the presence of a large 
gathering of members of the College 
and of the Jewish Historical Society. 4 

In the Faculty of Science the most 
valued development was the occupa- 
tion of the new block of the Depart- 







Mean musele fibre diameter (#) 
[a 


Pd 


.- NATURE 


Bedd ad La 
CUr y 


May 28, 1955 von 175 





l 





|. Yt} 
EEFE! 
peel? | It 





ment of Physica, A special, honours 10 20 50- 100 - 200 500 1,000 2,000 5,000 
degree in biochemistry has been ‘in- ae een Mae 

stituted, the College being the only i 

school of the_ University to offer 45 50 60 To 80 90 100 120 147 
courses for such a degree. The total Age of Tama (daya) e Birth > 
number of students at the College has 
increased from 3,441 in 1962-53 to a 


3,551 in 1953-54. The College has in 

all 743 postgraduate and research students and it has 
developed its tradition for making special provisions 
for this ever-increasing though widely scattered. part 
of the College community. 

The general impression made by the session has 
been that the post-war period under which the 
College suffered so severely is drawing to an end. 
This is encouraging since some departments are still 
inadequately housed and others are in urgent need ' 
of development. 


GROWTH OF MUSCLE FIBRE 
IN THE FCETAL SHEEP 


By D. M. JOUBERT 
‘ School of Agriculture, Cambridge 


ROWTH of muscular tissue is generally accepted 

ag occurring by hyperplasia during the em- 
bryonic and early: foetal stages, and essentially by 
the hypertrophy of existing fibres in late pre-natal 
and throughout post-natal life. With regard to the 
latter aspect of the problem, Schafer! estimated the 
enlargement of the muscle fibre from mid-foetal life 
until birth to be 200 per cent and, in some instances, 
_ 300-400’ per cent, compared with a five-fold increase 
from birth to adult life. However, in their recent 
ereview of the subject, Adams, Denny-Brown and 
Pearsĝđn? state that previous attempts to measure 
cross-sectiénal diameter of muscle fibres at different 
stages ofefcetal life have not Yielded uniform results. 
It would appear that the most detailed investigation 
to daté is that of Cuajunco®, who measured formalin- 
fixed fibres ef hurfian specimens. His measurements 
showed a gradual change from 9 to 16 for the 
largest, and from 5 to 7 
the tehth week to full-term. 


` 


fofthe smallest fibres from .. 


During the course of investigations on pre-natal~ 
growth of the ovine foetus, the cross-diameters of 
formalin-fixed muscle fibres were measured by means 
of an ocular micrometer at a magnification of x ‘420: . 
Of each of forty-one specimens, ranging in age from 
43 days to birth, 160 fibres were measured ; fifty per 
muscle for the M. longissimus dorsi, M. rectus femoris 
and M. gastrocnemius laterals. Th8 mean values 
arrived at for the individuals studied, plotted against 
footal weight, are shown in Fig. 1. Though a time- 
scale is provided, weight has been chosen as the 
criterion of muscle-fibre development since the latter 
variate is more closely correlated with body-weight 
than with chronological age‘. ' 

The results indicate that the foetal muscle fibre 
undergoes but little change in diameter from a weight 
of approximately 8 gm. to just over 800 gm., or in 
terms of age, from about forty-three days to roughly: 
ninety-nine days. During that period as a whole, the 
fibre measured 4-6ly on an average, the means ‘for 
individual foetuses ranging between 4:17 and 5:°23u. 
However, during subsequent stages of development 
until birth, a considerable increase in fibre diameter 
is evident, closely corresponding to the increase in 
body-weight. p A o 

For the purpose of clarifying the trend, linear” 
regressions’ have been calculated separately for thé 
two apparent segments of the curve. The regression 
lines fitted to the experimental results, as shown in 
Fig. 1, are based on the following equations : 


Segment 1: Y = 4-319 +.0-001065 X .. | 
Segment 2: Y = 3-533 + 0-001625 X 


where Y represents muscle-fibre diameter in u, and 
X represents weight of fostus in gm. Theoretically,’ 
therefore, the fibre increases in diameter by only 
19-5 per-cent from a foetal weight of 8 gm. (4-328) 


to a weigh® of 800 gm. (5:171u); but from æ weight - 


~ 
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Table 1. PSROENTAGE FREQUBNOY DISTRIBUTION OF MUSOLE FIBRE DIAMETERS OF DIFFERENT WEIGHT GROUPS 
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~~ 











Fibre diam. , Range of weigats, within groups (in gm. 
(4) 2 12:6-25 , 28-50 51-100 101-200 201-400 401-800 801-1,8600 21,601-3,200 ` 3,201-6,400 
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* Number of observations per group 


of 1,200 gm. to 5,000 gm. at full-term, the fibre The observations recorded in Table 1 indicate a 
increases by 113-2 per cent, from 5-483 to 11-658. range in muscle-fibrs size from 4-8 to 22-4u at birth. 
The range in muscle-fibre diameter at different According to Tellc’, the largest-of parent fibres 
stages of fostal development is set out in Table l, remain larger and more fully developed than the 
measurements on one fœtus, weighing less than daughter fibres throughout foetal life, and can still 
12-6 gm., having been omitted. Since the various be recognized by their size and distribution in early 
weight-groups include unequal numbers of-observa- infancy. These latter fibres are described by Adams 
tions, the distributions are shown as percentages of et al. as the ‘B Fres’ of Wohlfart. The present 
their respective totals. results, however, provide but limited evidence on the 
It is evident that the range is lmited during the presence of two types of fibres, so distinctly different 
‘earliest stages; clearer definition of the exact range in diameter that it should be shown by the shape of 
occurring was not achieved since measurements could the distribution curve at birth. Though two modes ' 
be made to the nearest 1-6u only. The first notice- are present, the fist at 9-6. and the second at 
able change is shown by the measurements for the 12-8u, the differenze is not as-large as one would 
group 51-100 gm., however, rather contrary to expect in view of she foregoing description of the 
expectation. Here a proportion of smaller fibres, , fibre types. Indeed, the shape of the distribution 
though only a fraction of the total, appear which curve obtained is cbviously influenced by the fact 
reduces the group mean rather abruptly: The pro- that newly-born lambs are included ranging in 
portion of small fibres actually increases in the group weight from 3,591 to 5,248 gm. 
weighing between 101 and 200 gm., following which Detailed results cf the investigation will be pub- 
stage they were no longer recorded. A substantial lished elsewhere. 
increase in the range occurs only in the groups of Acknowledgments are due to Messrs. T Gordon, , 
higher weight? particularly those of weights 80l- R. W. L. Averill and Dr. G. L. Hunter, School of 
1,600 gm. and 1,601-3,200 gm., much as would be Agriculture, and to Mr. G. Pluck, Animal Research 
anticipated in view of the results shown in Fig. 1. Station, Cambridge, for their valuable assistance with 
The widest range occurs at birth; but this group the collection of material. To Dr. John Hammond 
also includes the, largest range - in terms of absolute I am grateful for vroviding facilities and for his 


weight of the specimens. advice and encouragement. [March 18 
The results obtained appear to support accepted ‘gchafer, E. A., “Textbook of Microscopic Anatomy” (Longmans, 

theory on muscular growth prior to birth. While a F Green, ie see A , 

differential growth-rate of the fibres, in terms of ame (Ghasell, Loncon,’1983 ‘a Pearson, C. M., “Diseases of 


cross-diameter, is evident,- further mvestigation* 3 Cuajunco, F., Contr. Embry. Carn. Inst., 30, No. 195, 127 (1942). 
showed that the weight of the muscles sampled ‘Joubert, D. M., J. Agric. Sci. (in the press). 

increased at & very nearly constant rate over the * MacCallum, J. B, Johns Hopkins Hosp, Bull, 9, 208 (1898). 
same period. However, despite the rather noticeable; 7°10 T E ee, ih A 15, 101 (1917). 
break in the curve ilustrating age changes in cross- KS tes f ' r S ' 

diameter of the fibres between, roughly, 800 and 


1,200 gm., ıb is not inferred that cell formation ceases d l 
abruptly at approximately that stage. This aspect TIDAL GRAVITY MEASUREMENTS 


of the problem apparently rerñains to be settled, 

for, while both MacCallum’ and Cuajunco failed IN THE SHETLANDS 

to -observe evidence of recent division or in- EFFECT OF THE TOTAL ECLIPSE OF 
complete separation of fibres beyond mid-fostal life, JUNE 30,. 1954 

ee identified new fibres in the full-term human By Pror R. TOM ASCHEK 7 


The occurrence of a proportion of small fibres in Research Centre, The British Petroleum Ce., Ltd, . 
foetuses between tHe weights 51 gm. and 200 gm. Kirklinggon Hall, Notts 
agrees with Cuajunco’s report on the subject. They HE application of tidal gravity measurements 
were, however, rather less numerous than one would to geophysical and geological problems hás been 
gather from the latter author’s observations, and were discussed in a previous communitationé& The first 
last recorded in a 69-day-old specimen; ‘Cuajunco results of an extended investigation into the tidal 
reported small fibres up to the twenty-fourth week variation at Unst (Shands), including measure- 
in the human fotus.’ ə ments in the zone of totality during the eclipse ` of 
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June 30, 1954, will be described here. Observations 
at these high latitudes are of special interest for two 


main reasons. First, they extend our knowledge of 


the dynamic elastic deformation of the earth’s sphere 
into & region not yet properly investigated. Secondly, 
in this region the variations of the vertical component 
of gravity are predominantly diurnal ‘and offer, due 


to the small tange of daily temperature variations” 
and the length of the observation period, an additional ` 


opportunity of determining the diurnal elastic 
deformation which, in contradistinction to the semi- 
diurnal variations, may be influenced by the liquid 
core of the earth?. Another point of interest is that 
new information on the oscillations of tectonic blocs 
can be expected, as the Shetlands belong to the same 
general tectonic structure as the northern part of the 
British Isles, and meteorological events in the Atlantic 
should influence the Shetlands in a similar way. 
Furthermore, the unique opportunity of observing in 
the zone of totality of an eclipse makes it possible to 
obtain more exact experimental information on the 
problem of a possible variation of gravitation by 
interposing a third body between two attractmg 
masses*. i 

Three gravimeters were used simultaneously : two 
Frost gravimeters (No. 32 and No. 54) the properties 
of which have been described previously*, equipped 
respectively with one and two thermostats, and a 
normal Worden gravimeter (No. 189) in an additional 
thermo-insulating container. The Frost gravimeters 
were at Baltasound (lat. 60° 45’ 45” N.; long. 0° 
51’ 10° W.) and the Worden instrument at Skaw 
(lat. 60° 49’ 08’ N.; long. 0° 47’ 30° W.). The Frost 
gravimeters were normally read half-hourly by ocular 
-observation, and a continuous set of observations for 
both gravimeters during June 12—July 15, 1954, was 
obtained. The readings of the Worden instrument 
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were registered photographically. Due to difficulties - 


with the camera, ummterrupted half-hourly records 
were only obtained during June 29-July 15. During 
June 29-July I, the readings of the Frost gravimeters 
were practically continuous shortly before, after and 
during the hours corresponding to the eclipse, and 
the frequency of photographic exposures was m- 
creased to 5- and even 2-minute intervals for the 
Worden meter. 

The most reliable results were obtained with Frost 
54, as the good fit with the theoretical tidal curves 
showed at once, and as was-expected from previous 
experience with 1t. The other Frost meter, No. 32, 
shows a strong influence of pressure and a phase lag 
against the pressure variations. The pressure cor- 
rection is therefore particularly difficult for this 
instrument, because of the large amplitude and high 


~~ 
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- frequency of the barometric variations in this region 


of high latitude. The Worden gravimeter, which in 
these experiments was used for the first time for 
continuous tidal measurements, shows a strong ` 
elastic drift and 1s also affected by outer temperature 
variations the influence of which can be—assessed ` 
exactly only with culty. Its damping 1s also less 
effective, so that it is influenced. to a certain degree 
by. microseisms. The results obtained with Frost 32 
and Worden 189 have therefore a greater margin of 
mean deviation. 

The results of the harmonic analysis are shown in 
Table 1 for Frost 54, usmg the Admiralty method.” 

From these results the mean value of Gefor semu- 
diurnal tides is 1:20; for diurnal fides 1-09. The 
overall geocentric mean, weighted according to the 
respective amplitudes, is Ge = 1-13. The accuracy 
of the value is mainly determined by the accuracy of 
the calibration factor and by the influence of system- 
atic pressure’ variations. According to former 
experience, it may be assumed to be + 3 per cent in 
the present investigations. 

The factor G for semidiurnal tides is im good 
general agreement. with that found in lower latitudes, 
but lies on the high side, if compared with 1-10. + 
0:04 for the sémidiurnal tides M, and S, at Peebles 
(Scotland), which were measured with the same 
instrument.. The phase shift of 15° for M, in the 
Shetlands is rather large and indicates the A r e 
of oceanic tides. A definite answer regarding the 
significance of the difference can therefore be given 
only after discussion of these maritime influences. 

The diurnal elastic yielding is definitely lower than 
the semidiurnal. Their ratio is not influenced by- 
uncertainty due to the calibration factor, which is 
about + 0-7 per cent. As at Unst, the amplitude of 
the diurnal tides is more than double that of the 
semidiurnal tides, and the observational period is one 
month; this difference seems to be significant and 
should contribute towards ob quantitative 
data for assessing the influence of thediquid core.. A 
discussion of the problems raised by the harmonic 
analysis data will be given in @ comprehensive paper 
elsewhere. 

The general drift of Frost 64 determined according 
to the Admiralty method shows no’ correlation with 
the barometric curve, proving the correctness of the 
pressure correction, but shows a correlation with the 
general pressure changes over the North Atlantic. 
This indicates moveménts of the tectonic bloc induced 
by these changes similar to those already observed. in 
the British Islés* ` 

A unique opportunity was given by tbe total 
eclipse of the sun on June 30 of studying the influence 


Table 1 
Ms Ss 

Component H- x H x 

H Theoretical . 17-80 — 8°28 — 
Set I 21°71 + 14-2° 10-06 — 48° 
If - 21°55 + 14-9° 10:02 — 48° 
Vectorial mean 21:64 "t 14-6° 10:04 — 4-7° 

1-22 1-21 1-12 
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o 1-20 1-20 i 1-11 . . | 
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M, (T = 12-42 h.) mam lunar and S, (T = 12-00 h.) main solar semidiurnal constituents. 
K, (T = 2393 h.) lunisolar and O, (7 = 25-82 h.) main lunar diurnal constituents. : : 
he amplitude of vertical al component of gravity H is in thousandth of milligals. x = plfise difference against theoretical NEN Ga = gravi- 


T 
metric factor for geographical . Ga 


= gravimetric factor for geocentrio latitude == Hobs./Hetheor. 
,” Set'I comprises the values for integral hours, Set IT those for the half-hours. 
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on gravity due to the interposition of the moon 
between the sun and the earth”. Although the centre 
of totality ran nearly forty miles to the north, 
the observational points were well in the zone of 
totality, and the duration ofe totality was ou 
86 sec. ; 

In order to investigate the effect, it was ee 
to compare ‘the measurements of gravity during the 
time of the eclipse with the statistical oscillations of 
the measurements on adjacent normal days. 

The method of reducing the observations of Frost 
54 is as foflows. After correction for pressure, the 
general drift was removed using the Admiralty 
method. As the elastic yielding of the earth is known 
from the harmonic analysis (Table 1), the tidal effect 
has been subtracted from the corrected observations 
of June 29 and 30 and July 1. It showed that, within 
the relevant time interval of 10h. 30m.—14h. G.M.T., 
the curves of the residuals on all three days were very 
nearly linear. In order not to introduce any bias, 
therefore, æ linear drift correction was applied to the 
residuals. The result is shown in Fig. 1; It shows 
the statistical oscillations (including slight systematic 
deviations from linearity) of the residuals of normal 
days in.the bottom and top graph, compared with 
those during the eclipse. All three graphs are well 
within the limits of + 10 thousandths of a milligal. 
The standard deviation of the residuals on eclipse 
day is 2-7 thousandths of a milligal. 

The results from the two other gravimeters were 
treated in a similar way, but the direct observed 
values without pressure correction have been used. 


Furthermore, the curves for the eclipse day had to 


be smoothed by double averaging for both gravi- 
meters to make them comparable with the adjacent 
days, as Frost 32 was oscillating due to strong 
microbarometric variations, and Worden 189 due to 
the microseisms of the island on eclipse day. The 
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Fig. 1. Gravitational residuals of gravimeter Frost 54. Deviations 
>from mean gravity corrected for tide elasticity and drift. - 
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Fig. 2. Mean of grävitadonal residuals of all three gravimeters on ,' 
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standard deviations ¢ on eclipse day were 3:6 and 3-7, 
thousandths of a milligal respectively. 

Fig. 2 shows tae mean for all simultaneous 
observations of the three instruments during the 
eclipse, giving each gravimeter set the same weight. 
As the times of reading sometimes differed shghtly, 
the range for coincidence for averaging was taken as 
3 min. at the most. The standard deviation of these 
means is 1-4 thousendths of a milligal. 

The statistical diszussion of the combined observa- 
tions, which will be given in a comprehensive paper 
elsewhere, leads to she following conclusions : 

(1) No significant systematic effect was observable, 
during the eclipse. 

(2) The consequerce of an absorption or attenua- 
tion of the gravitational field of the sun would be an 
apparent increase of gravity for the observer. The 
chances of detecting a systematic effect of this kind, 
would have been more than 100:1 for an effect 
showing a maximum of 3 thousandths of a milligal 
at totality. This means that a systematic absorption 
effect equivalent at izs maximum to three parts in one 
thousand millionths of the earth’s gravitational field 
would have been certainly observed. The vertical 
component of the san’s gravitational field is calcu- 
lated to have been 470 milligals, so that the mter- 
position of the moon between the earth and the sun 
could certainly not have altered the intensity of the 
field due to the sun by more than one part mm a 
hundred thousand. 

(3) Regarding the possibility of an absorption 
effect of matter or gravity, 3 thousandths of.a ` 
milligal correspond, applying Majorana’s® theory, to 
an upper limit for ax absorption coefficient of gravity 
æ of less than 10-14, that is, about a thousand times 
less than the value deduced by Majorana from his 
experiments. 

I wish to thank all-who helped in this investigation, 
especially the members of' the expedition, H. T. 
Rochelle, A. N. J. Eales, C. E. Saul and R. Brown, 
and Mr. and Miss Saxby, of Halligarth, for their 
hospitality on Unst. Acknowledgment is also made 
to the Chairman of she British Petroleum Co., Ltd., 
with whose permpsion this communication is 
puapua: 
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The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


a 
Sleep in Ruminants 


During digestion expermments with cattle, it was 
observed that the animals never appeared to sleep 
and always used the same lying position. In recent 
years the behaviour of cattle and sheep has been 
carefully studied by numerous workers, particularly 
under grazing conditions; the subject has been 
reviewed by Tribe! and Hancock?, In spite of this 
attention, the almost complete absence of reference 
to sleep is a striking feature of the reports. Brownlee? 
could find no evidence that healthy cattle ever lost 
consciousness either by day or night. Similarly, 
Hancock* found that it was debatable if cows ever 
sleep; even at times of total rest they kept their 
eyes open except for very short periods—a few minutes 
at most-——-when they generally rested their heads on 
the flanks. 

It 19 difficult to find an exact definition of sleep 
acceptable by all authorities; in the present work 
a search has been made for the marked relaxation 
and loss of consciousness (especially of vision) which 
are the more obvious manifestations of sleep in other 
animals. In the vast majority of cattle seen at night, 
the eyes were open and clearly watching the observer. 
In the few instances where they were closed the 
movement of an ear would often betray conscious- 
ness, or slight noises such as rubbing together of the 
fingers would evoke an immediate reaction. 

In order to confirm that the absence of mention 
of sleep from published reports did in fact mean that 
none was observed, I have communicated with a 
number of the observers. Their replies were in close 
agreement with observations here, namely, that 
sheep and cattle sleep little if at all, rarely closing 
their eyes and seeming even then not to lose 
consciousness. When lying, they keep the thorax 
upright and only very rarely and for short periods 
lie out flat. Observation and inquiry in zoos has 
confirmed that the apparent lack of sleep and the 
typical lying position are general characteristics of 
ruminants. 

Following the classical studies of Schalk and 
Amadon’ on the mechanical process of the reticulo- 
rumen, ıt has" become increasingly clear that the 
arrangement of the large amount of digesta in the 
reticulo-rumen is partly dependent on gravity. 
Tilting the organ either 
laterally or im a dorso- 
ventral plane must lead to 
displacement of the fluid 
materials found in the reti- 
culum and ventral rumen 
and of the gas bubble ® 
* normelly present in the 
dorsal sag of the rumen. 
This leads to dysfunction 
of the reticulo;rumen®. The 
twist and curve given to ©) 
the body by the sideways 
position of the pelvic 
girdle in lying ruminants ¢, 
other.than camels willenot 
interfere with the arrange- 
ment in the anterior (cran- 
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Fig. 1. Fall in respiration-rate in one of the periods of slow 


breathing. This occurred at 0320 hr., while the cow was lying resting. 
The short vertical strokes indicate contractions of the reticulum 


ial) rumen and reticulum. The role af gravity in the 
proper functioning of the reticulo-rumen is clearly the 
reason for the upright position of the thorax dur- 
ing lying. Young calves appear to sleep and sometimes 
lie flat on their sides (private communication from 
J. H. B. Roy and K. W. G. Shillam), and very fat 
beef cattle sometimes roll over, because of their. 
inability to maintain the normal lying position, and 
may also sleep. It appears, therefore, that the 
apparent absence of sleep and the specialized lying 
position are, as would be expected, found only in 
normal adult ruminants in which the reticulo-rumen 
is fully functional. Steinhart? has shown that sleep 
ig normal in the horse, an animal which m the wild. 
state has the same environment as several species of 
ruminants. Stabled horses in Germany slept on 
average seven hours out of the twenty-four, and 
Steinhart was able to gauge the depth of sleep by 
the time required for reaction to the stimulus of 
offered food. The lightest form of sleep (reaction 
in less than 2 sec.) was sometimes obggrved m stand- 
ing horses; but deep sleep was only observed in 
horses lying out flat. In these latter instances the 
reaction time exceeded 6 sec. and there was usually 
no reaction. In extensive nocturnal observation of 
ruminants, I have yet to find aneindividual which 
would not have reacted to the presence of the observer 
before Stemhart’s test could have been applied. 

A modified kymograph giving an inktracing on paper 
charts has been used for recording pressure changes 
in the reticulum of fistulated cows during periods of 
many days duration. The records show respiration- 
rate, reticulo-ruminal motility and whether the 
animal is standing or lying and ruminating ôr resting. 
They have been supplemented by frequent observa- 
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Fig. 2. Periods of (a) eating and resting andj) ruminating, while standing (shaded area®) and 
Typical values for afcow kept in a cowshed. In the 
y arrows, there were ten periods of slow breathing totalling 31 min. | 
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slowing of either reticulo-ruminal activity or respira- 
tion-rate while the animal is. lying resting, lying 
ruminating or standing ruminating. 

Deep regular breathing at a slpw rate is frequently, 
but not invariably, found in sleeping animals. The 
kymograph records were accordingly searched for such 
breathing and a small number of periods were found. 
These ‘could be detected in spite of the dependence 
of normal respiration-rate on temperature ; on days 
when the temperature averaged about 50°F. the 
‘mean respitation-rate was 19-25/min., whereas at 
65° F. it was 45-49/min. in the same two cows. The 
periods of slow breathing (Fig. 1) were most easily 
observed at the higher temperatures. Their duration 
varied from 1 to 10 min., with an average length 
of less than five minutes, and they frequently ended 
suddenly. This slow deep breathing was seen only 
while the cows were lying at night and resting, and 
the longest total observed in any one night was 36 min. 
During these periods there was usually a marked 
slowing of the rate of contraction of the reticulum 
(Fig. 1). Subsequent recording at the lower tempera- 
ture disclosed a few periods of slow breathing, also 
while the animal was lying resting. Because of the 
slower general rate of respiration, these were less 
distinct than the periods observed earlier, but were 
again accompanied by a lowered rate of contraction 
of the reticulum. Observation of the cows during 
several periods of slow deep breathing disclosed no 
loss of consciousness; the periods do, however, 
appear to represent the maximum relaxation achieved 
"by cattle and the closest approximation to sleep, and 
it is probably then that the eyes are sometimes 
closed. The periods were found, only when the 
animal was lying resting and never during rumination. 

Rumination occupies a series of periods, usually 
of less than an hour in length, throughout the twenty- 
four hours (Fig. 2). The amount of time spent 
ruminating vaties with such factors as the fibrous 
properties of the diet and the availability of grazing ; 
it frequently totals nine hours out of the twenty- 
four and, specially in grazing animals, is somewhat 
concentrated into the hours of darkness. There seems 
to be no possibility that sleep occurs during rumina- 
tion, because, in addition to the disturbing effect of 
the constant chewing and regurgitation, the mainten- 
ance of the head m the unsupported position in- 
variably found during rumination would appear to 
demand a considerable degree of consciousness, to 
preclude the “immobility of the body” and to demand 
the function of that “sum total of tonic reflexes of 
proprioceptive, labyrinthine and visual origin that 
are responsible for righting the body and maintain- 
ing the normal position” and which is usually 
inoperative during sleep*. This may even be necessary, 
to a lesser extent, for the maintenance of the char- 
‘acteristic lying position of ruminants, especially when 
the head is not resting on the legs or on the ground. 

Since during the ‘night the periods of lying resting 
are interspersed with periods of standing and of 
rumination (Fig. 2), it follows that if sleep occurs at 
all in cattle it must be of the polyphasic type. 

It is concluded,’ therefore, that under normal 
conditions of management healthy adult cattle and 
sheep, and probably ruminants in general, sleep little, 
-f at all. If sleep does occur, it can only be of a very 
light and transient nature. This peculiarity of 
ruminants may be related to the need for maintaining 
the thomex in an upright position for proper function- 
ing of the reticulo-rumen, and to the requirement of 
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ibue and consciousness for rumination. The implica- 
tions of this observation are bejng investigated. 

My thanks are Cue to all those who have com- 
rounicated privately with me or this matter. I wish 
also to thank members of the staff of the London 
and Bronx Zoos, who kindly answered my inquiries 
and aided my visits. 

C. C. Baton 
National Institute for Research in Dairying, 
University of Reading. Jan. 28. 
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Responses of Some Marine Plankton 
Animals to Changes in Hydrostatic 
Pressure 


Ir has generally been thought that aquatic animals, 
which lack gas-filled spaces in their bodies, would 
not perceive variations in hydrostatic pressure due 
to small changes in depth, since their bodies are 
permeated with fluid of very slight compressibility!. 
Only animals possessing gas-filled spaces, such as 
fishes, with their.swim bladders’, and certain aquatic 
insects, with special pressure gauges connected to the 
tracheal system’, had been shown to respond to 
pressure changes, ‘until recently. Then the dis- 
covery that decapod larve swim upwards, in response 
to pressure increases’, suggested that tests for 
pressure sensitivity should be carried out on animals 
not known to possess gas organs. 

The animals listed in Table 1 proved to be clearly 
sensitive. When the pressure was increased, they 
generally became more active and swam upwards ; 
when it was decreased, they became less active, or 
completely inactive, and allowed themselves to sink. 
This. behaviour can be termed high ‘barokinesis’, 
usually combined with negative geotaxis. The only 
animals observed to give an active response to a 
decrease in pressure (low barokinesis, combined with 
positive geotaxis) were the fishes and the ctenophores. 
Their behaviour was doubtless correlated with the 
fact that these animals alone were buoyant, for 
Blennius larve have a swim bladder’, and healthy 
Pleurobrachia reduce their specific gravity In some 
other way, possibly eliminating heavy ions, as in 
Halicystis*. The final column of Table 1 shows the 
minimum change in pressure which produced a 
significant response in @ proportion of individuals 
of each species. A millibar is equivalent to 1 em. 
of sea water. Bracketing of a figure indicates that , 
no smaller changes were given to the species concerned, 
which may therefore be much more sensitive than 
the bracketed figure suggests. Evidently the flegree 
of sensitivity shown i sufficient to help tak animals 
to control their depshe 

Other workers have proved that control of depth, 
in copepods and cladocerans, is largely due to positive 
phototaxis at reduced illumination!. Zhe relative 
importance of the |:ght response and the pressure 
response was investigate@*by confining similar batches 
of animals in two vertical glass tubes, which were 
raised and lowered together in the sea. One was 
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open to pressure changes ‘andthe other was sealed 
at -atmospheric pressure. The vertical distribution 
of the animals inside each tube was recorded with 
the help of an ‘aqualung’. So far, we have used this 
apparatus only- with batches of „Eurydice, ‘which 
usually ‘remained near the bottom of the tubes. They 
swam up only in the tube which was open to the 
increased pressure at greater depths (2-10 m.).° The 
considerable reduction in light intensity, which at 
10 m. was about 1 per cent of the illumination near 
the surface (vertical -extinction coefficient 0-45), 
appeared to have no effect upon them. 

We failed to obtain any clear responses to pressure 
changes in Oalanus, Tomopteris, Sagitta, Alloteuthis 
larvæ and various small plankton animals. 

There are special reasons for the pressure response 
being particularly useful, as a depth-regulating mech- 
anism, to the animals listed in Table 1. The majority 
of these are large polychetes and Crustacea of high 
specific gravity, which have to spend much of their 
time swi fairly hard in order to miaintain 
their depth. They sink rapidly during their periodic 
rests, so they must control the duration of each 
resting period, if they are to remain suspended. 
Calanus, Tomopteris and Sagitta do not sink rapidly 
while resting. Planktonic coelenterates are of specific 
gravity rather similar to that of sea water; but, if 
they lacked pressure responses, they ‘would be liable 
to change level quite widely while resting, because 
they spend most of their time inactive, with their 
extended tentacles slowly trailing through the water. 
This is, of course, the way in which the majority 
catch their prey. 

Fish have to guard against their unstable buoyancy 
mechanism moving them upwards or downwards, so 
they might be expected to be particularly sensitive 
to pressure changes. Nevertheless, the minimum 
changes to which Blennius larve responded were not 
much smaller than those which induced responses in 
decapod larvæ, and the delay between stimulus and 
response was generally greater in Blennius than in 
Carcinides and Hurydice. It is therefore doubtful 
whether possession of a swim bladder confers a 
partiqularly high degree of sensitivity to small 
pressure changes. No gas organs are known in any 
of the other animals dealt with here, and it is very 


unlikely "that medusæ or ctenophores possess even ` 


the srpallest of gas vesicles, for these would easily 
be visible under the microscope in such transparent 
animals. Séme other mechanism of pressure percep- 
tion must be sought. So far the omly effects of hydro- 
static, pressure which heve beer? observed in living 
tissues have been effects due to very high pressures’ ; 
but these were profound and eventually lethal. 
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Evidently’ the very existence of life at the greatest 
ocean depths depends on special physiological adapta-_ 
tion to high pressure®. Considering: this, it is less 
surprising to find evidence that changes of Jess than 
a decibar may "preduce effects on living tissues 
which. are sufficiently important to be appreciated 
by: the animals concerned; but the mechanism of 
perception: is quite uncertain. 
te E. W: KNIGHT-JONES ` 
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Astaxanthin in the American Flamingo’ | 


Tue flamingo, Phoenicopterus ruber, derives’ from 
its dietary carotenoids the conspicuous rich pink to red 
colours of its feathers, tarsal and pedal skin and lower 
bill-mandible. Captive flamingos gradually lose their; 
rich pigmentation unless appropriate dietary measures 
are taken. The presumptive role of crustacean 
carotenoids in supplying pigmentation to the birds 
in Nature is given some support by observations in- 
zoos! and by Manunta’s? reported recovery of an 
astacene-like carotenoid from the fat of a Hamingo. 

In the San Diego Zoo, a flock of two gozen flamingos 
has received, since March 1954, finely ground carapace 
(plus some hypoderm) of the California ‘spiny lobster’, 
Panulirus interruptus, added as a regular. supplement 
to the usual diet of beef- or horse-liver, grass-pellets, 
millet, wheat, rice, dried flies and gsound shrimp. As 
a result, the American species, Phoenicopterus ruber, 
soon developed striking pink and vermilion colours in 
the skin (not in the transparent scales) of the tarsals, 
heel and webbed toes, the lower mandible and the new 
plumes. Three members of a smaller species; .the 
Chilean flamingo (P. chilensis), exhibit bright pink skim 
over théir heels and webbed feet, but not elsewhere ; 
their feathers remain mostly white as in N&ture, but” 
now with a few pink ones. The rest of the general 
body-skin is of normal, pale appearance (like that of 
domestic fowls) in both species. 

Although the birds receive mixed carotenoids m 
their diet (notably since they pluck grass as well);- 
the various tissues yield chiefly hypophasic 
carotenoids, and the majority of these seem to be 
partially oxidized xanthophylis, their chromato- 
graphic fractions giving atypical spectral absorption 
curves. The minor amounts of epiphasic. carotenoids 
include no typical carotenes, but apparently oxidation 
products of carotenes. 

No traces of astaxanthin, or of any acidogenic 
carotenoid, were detected among the carotenoids of 
the yellow-orange sub-dermal or visceral fat, the 
orange adreflals, the liver, pancreas, spleen, lung, 
muscle, immature ovary or testes of recently expired 
birds which had received the regular diet. No® did the 
carotenoid-rich plasma of blood yield astaxanthin. 
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The erythrocytes contained no carotenoids. Even the 
blood-laden shafts of pin feathers, while rich in caro: 
tenoids, yielded no trace of the acidogenic carotenoid 
save: for & possible trace in one sample. No carotenoids 
weré recovered: from the pale, semi-fiuid contents of 
small or large intestine. 

However, the bright pink ata: barbs themselves, 
as well as the brilliant vermilion skin underlying the 
tarsal scales, yielded copious amounts of astaxanthin 
as æ prominént fraction of the carotenoid comple- 
ment. The identity of the astaxanthin was estab- 
lished both, by the single broad maximum of its 
oxidized derivative, astacene, at 495-496 mp in 
pyridine, matching that of astacene from Panulirus 
and other crustaceans (Beckman DU photoelectric 
spectrophotometer), and by mixed _chromatography 
of the astacene derivative from skin, from feathers 
and from Panulirus. Hach chromatogram alone, and 
the mixture of the three, appeared -to be identical 
on columns of magnesium oxide and ‘Celite’. 

` Hydrolysed. feathers yielded no epiphasic caro- 
TER but only astacene and neutral hypophasic 
derivatives. The skin provided threé or more neutral 
xanthophylls of unfamilar spectra, two minor 
atypical, persistently eprphasic fractions, ‘and con- 
‘siderable amounts of astaxanthin. 

A roseate spoonbill (Ajaia ajaja), receiving the 
«same diet as the famingoes; grew pink feathers which, 


«after alkaline hydrolysis, yielded astacene as the | 


predominant, if not the only, carotenoid. 
The metabolic fractionation of dietary carotenoids 
by the American flamingo seems to involve oxidative 
mprocesses as well as partial’ transfer of unchanged 
astaxanthin to the integument. A remaining puzzle 
mnvolves questions as to (1) the enzymic astaxanthin- 
-oxidizing agency, if any, residing in the gut or in the 
-blood,-whieh must, nevertheless, undoubtedly trans- 
port astaxanthin to- the tarsal skin and plume 
ollicles, and (2) the rate of destruction of astaxanthin 
en route. Experimentation continues as opportunity 


permits, and a full report will be published elsewhere. . 


I thank the following for their interest, co-opera- 
mion and technical aid: at the Scripps Institution, 
Dr. Arthur L. Kelly, Mr. E. F. Corcoran and Mr. 
Biiimer Squier, research assistants; at the San Diego 
«<Z400, Dr.: Charles R. Schroeder, director; Mr. K. C. 
"Lint, curator of birds; Mr. Merl Moody, manager 
of the-food warehouse; and my late son, Stephen, 
suniversity student and summer-time assistant keeper 
m.. the- bird-yard, who was accidentally killed on 
July: -15, 1954. 
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Recognition of Appropriate Bidigrounds 
by the Pale and Black Phases of Lepidop- 
‘tera 


Tax Lepidoptera, "with their frequent examples of 
aghly specialized cryptic coloration, have been used 
xxtensively for experuments on the various aspects 
of evolution.. More marked evolutionary adjustments 
nave in fact been witnessed in these than in any 
yther natural.order. Thus J. B. S. Haldane’ showed 
hat in the Manchester .district between the years 


á 


NATURB S, 


943 


1848 and 1898, the jet-black: form. of. the peppered 
faoth (Biston betularia ‘f. carbonaria) had an approx- 
imate 30. per cent. advantage ever pale lichen-like 
individuals; ‘which were the ‘only ones-lknown there 
until the middle of the last century.» Nor is this 
occurrence unique among the Lepidoptera of Britain. 
About fifty: other species are, at the present time, 
in the process of changing their populations from 
light individuals =o . black .in . large areas of 
England. ` 

Pollution in the air is carried great distances from 
industrial centres, and with the prevailng westerly 
wind there is a much greater contamination. of foliage 


- than has been realized. This*has been demonstrated 


by a study of leaf washings from various parts of 
England (Kettlewell, unpublished work); and it 
appears that over the whole of eastern and south- 
eastern England as well as the mdustrial midlands 
there is a constant precipitation of pollution sufficient 
to cover vegetation and to eliminate most of the 
lichens and algae on tree trunks and boughs, which 
are now largely bare and black. E. W. Jones? has 
shown “that the amount of pollution by smoke is a 
factor that overrides all others in determining the 
amount of lichens present” and also the number of 
lichen species. Hencs in many districts the number 
of appropriate resting sites for light-coloured insects 


to select in order to pass the day.in relative security ° 


is being progressively restricted. 


Thus it is of the greatest importance to know ` 


whether a cryptic insect, on taking up its resting 
position at dawn, chonses & site suitable to its:colour- 
ing. Accordingly, an 2xperiment was designed to test 
this possibility in its simplest form. Alternate black 
and white backgrounds-were presented for choice. 


A large cider barrel was lined with alternative broad , 


strips of black and white paper of simular consistency, 
so that each had the same surface area. This was 
covered with muslin and placed in such s position 
out of doors that the light fell evenly from above. 
Each evening -three black (= f. carbonaria) and 
three pale Biston betularia (= f. typical) were released 
into it, and early the following morning the position 
of each insect was recorded. Any moth overlapping 
two different coloured strips by any part of its 
anatomy whatsoever was excluded from the scoring, 
as were those resting on the bottom or on the top. 

A total of 198 betu-aria were released, 99 of each 
phenotype. Of these, 80 were disqualified for over- 
lapping, and it is of mierest that exactly half of these 
were of each form, so that one did not tend by habit 
to sit on the edges more than the other. Table -l 
shows the findings for the 118 scored. 

-From this it can bə seen that 77 betularia chose 
correct positions (38-carbonaria and 39 typical) and 
41 incorrect. Thè 2 x 2 table gives a xq, = 10-9, for 
which P is approximstely 0-001. 

It is not suggested as probable that each phenotype 
actively searches arees of woodland for a correct 
background; but that having come to rest on a tree 
in its -breeding area, it shifts its position so as to 
make the best of the local advantages offered. It 

hi ¢ 
‘Table 1. BACKGROUND RECOGNITION IN Biston betulgria 


White 
(= typral) 


Slack 
(= carbonaria) 


Black background - 
White background į., 


Total’ 





® 
r 
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would appear, therefore, that the black and pale 
forms appreciate their immediate backgrounds. Iè 
is possible that they gauge the contrast differences 
between the colour of the scales surrounding the eyes 
and that received by that segment of the eye which 
registers the light reflected from the tree trunk. To 
test this, I have attempted to transplant the tufts 
surrounding the eye of the carbonaria on to the pale 
typical and vice versa, but a satisfactory technique 
is so far lacking. ' 

This is the first experimental demonstration of the 
fact that distinct phenotypes of a moth tend to rest 
upon backgrounds appropriate to their colouring, a 


matter of much consequence in studying the miero- ` 


evolution of the Lepidoptera. Moreover, it could 
produce a balanced polymorphism in certain parts 
of a country, if the degree of pollution became 
constant. Jt must also be one of the factors which 
accounts for the high rate at which industrial 
melanism has spread in manufacturing areas. 


H. B. D. KETILEWELL 
_ Geneties Laboratory, 
Department of Zoology, 
University Museum, 
Oxford. ie 
Jan. 8. 


“1 Haldane, J. B. S., Trans. Camb. Phil. Soc., 23, 26 (1924). 
2 Jones, E. W., Rev. Bry. et Lich., 21, 1-2 (1952). 
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Genotype-Environment Interactions 
in Lolium perenne 


Unt recently, the importance of genotype- 
„environment interactions, though generally ' recog- 
nized, by plant and animal breeders, has been largely 
neglected in most quantitative studies. Despite their 
possible removal by scaling, theoretical objections 
to this procedure have been made and these objections 
are underlined by recent results in, for example, 
Drosophila, tomato? and ryegrass®. 

I have been occupied in estimating the genetic 
components of variation In herbage weight in Lolium, 
as determined mainly by tiller number and tiller 
weight, using spaced plants in the field under periodic 
defoliation. Significant interactions between fre- 
quency of cutting and fertility-levels on one hand, 
and genotype on the other, were observed early in the 
experiment. Significant interactions also occurred in 
a selection experiment between genotype and date 
of cutting in that the effect of recurrent selection for 
high and low production (green weight) in the field 
between spring and autumn vanished at assessments 
made from late autumn to winter. 

For an analysis of the factors responsible, three 
or four representative individuals of these progenies, 
selected for high and low green weight, were cloned. 
The progenies covered a range of outcrosses and 
slightly inbred material. These selection groups were 
grown in glasshouses during the winter of 1954 under 
* high and low temperature combined with high and 
low light, (high temperature, approximate average : 
70° F. , 8Y; 50° F. night; low - temperature: 
60° F., “40° F. ; high light: * natural light extended 
artifigially to 16 hr. by light of 600 W. from mercury 
vapour and incaydescent lamps ; low light: natural 
day-length? whitewashed glasshouse). Both tempera- 
ture and light fluctuated with» outside conditions. 
All plants were harvested e times at one-monthly 
intervals until, after the third cut, the first signs of 
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reproductive development were observed unde 


Certain treatments. 


Preliminary results show conspicuous interaction 
between selection group and temperature in differen 
characters at all harvests, especially under ‘higt 
light conditions. A*typical example from the out 
crossed group is given below for material which ha 
been selected in two cycles for high and low weigh 
Table 1. GREEN WIGHT (TILLER No. x{Tatme WEIGHT) FC 

OUTOROSSED GROUP (THIRD HARVEST 
Means and'stand. errors for three plants each of two clonal propagule 










Selected for Cold house 
High weight 0-3 +12 6-5 + 1-2 
(87 x 0°26) (38 x 0-18) 
Low weight 5:8 . 88412 | 
(27 x 0 21) (41 x 6-22) 


It is apparent that yield was raised in the hig] 
weight ‘selection group through high temperatw 
increasing tiller weight, and in the low-weight grou 
through low temperature increasing tiller number. 

Similar results were obtained in more homozygot 


-material ; for example, in derivatives obtained fro: 


one ‘high’ plant by selecting for high weight in ‘tw 
generations of inbreeding (selfing and sib-crossing 


Table 2. GREEN Wmraut (TELER No. x Tirez WHIGHT) Fí 


GROUP (THIRD 


INBRED HARVEST) 
Means and stand. errors for two clonal ntopacaies of ‘high’ plan: 










Plant No. 
Ba 1904/18 


Ba 1904/5 , 2'4 4 0 8 
i ' do x 0°18) 


- Warm housse Cold house 
464+0-8 
(46 x 0-10) 
(48 x 0-12) 


It is possible that such reactions to temperatu 
are of importance in maintaining diversity in popul: 
tions of perennial ryegrass in the field. 

Similar interactions of genotype with light trea 
ment were much less apparent. This is thought - 
be mainly due to the observed tendency—support 
by the physiological trials of Mitchell‘—that, und 
certain conditions, while light intensity increases til! 
number and average tiller weightshigh temperatu 
decreases tiller number and increases tiller weight. 

Similar responses in plant yield, tiller weight ai 
tiller number to temperature and light intensi 
were found between L. perenne and the higher winte 
producing L. multiflorum and in short-rotation ry 
grass, & synthetic strain derived from crosses betwe 
them. 

The existence of ‘climatic races’ has beên een 
strated before®, and their occurrence within a sing 
population has been shown recently by simil 
methods in Achillea, m mutation work in oth 
species’, and in other aspects of ecotypic differentiati 
in Lolium. 

Whatever the origin of these differences may | 
such examples stress the necessity of providing i 
the separation of terms for certain genotype—enviro 
ment interactions of possible importance m quantit 
In default of these, t 
statistics and heritabilities estimated are relati 
only. The estimation of genotype—environment inti 
actions can be very difficult in field trials, whe 
temperatures fluctuate at different levels, -unle 
major temperatures or light-levels can be represent 
by different®locations. It is suggested that tempe 
ture-levels were partly responsible for the significa 
interactiohs found by Corkill (unpublished *work) 











mination of adaptive — failures and deleterious 









ler improvement in the average performance of 
asture strains by a more precise selection towards 
ain ideal type of individual with characters 
presenting the highest yield components. Irregular 
hangos from one temperature-level to another— 
similar to. those. discussed here—occur under New 
Zealand conditions within very short periods of the 





same season ang, of course, between different years. 


These changes would favour different growth types 


_so that calculation of a reliable selection index would | 


-be very- complicated, indeed, and would involve 
allowance. for. seasonal ‘differences. 


























ditions. 





genotype are such that selection methods 








were taken into consideration. 


ant help in statistical interpretations, and- 
Corkill, chief plant- ‘breeder, and other 
lle gaes | for helpful ee and discussions. 
5. o. FEJER 
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essential: for ‘iis ae of Fusarium 
S -been | -established by one of us 
i ; the fungus produces certain phyto- 
OXINS Un. ù ro and tha one: of them, namely, fusaric 
acid, po&sesses antibacterial properties also, has been 
_ reported earlier, The present investigation has 
revealed a further relationship between zinc con- 
a centrations in a purified medium and antibiotic 
_ production. 
= Fivdasinfectum was grown in a sucrose—nitrate basal 
-medium (KNO, 5:0 gm.; KH,PO,, 25 gm.; 
. MgSO,.7H,0, 1-25 gm. ; sticae: 25-0 gm.; water, 
-1 litre) purified and amended with constant and 
sufficient. amounts of iron, copper, Manganese and 
molybdenum, with concentrations of zinc alone vary- 
ing from 0 to 100 ugm. per flask. The amendments 
were added individually to 25-ml. aliquots of medium 
{adjusted to pH 3-0) in 500 ml. ‘Hysi conical 
flasks, covered, as usual, with inverted beakers’. 
After. 15 days growth of the organism (28° C.) the 
antibiotic jtoxic potency (expressed a® fusaric acid 
l quivalent) of culture filtrates was determined by 
the b®- “aes method of fusarial toxif’, and the 


















ally, ne anan mean on after a : 


there are serious obstacles in the way of, 


seeding of improved strains of pasture: : 
ion is usually carried out on spaced 
but the strains. are ultimately used under. 

‘There are indieations from this — 
experiments that interactions between 


more successful if the effect of spacing on` 
o growth (as indicated by dry weight) 


esults of the studies reported here will 
ted elsewhere. I thank Mr. A. C. Glenday _ 
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0 124 —_ 6 8° eee 
, 2ine/25. ml. es 
Fig. 1. Effect of zine on the a ‘and antibiotic potency of 
Fusarium iea Atk 























(Fig. 1). 


Fig. 1 shows the indispensabili & of. zine fo 





production ; antibsotie a however 
detectable until the addition of 2 ugm. zine an. 
antibiotic potency was at a much higher - 
than that at which the or 
growth. Higher concentration "zine 
reduced antibiotic production, ; hich ` was com 
inhibited at the 1CQ-ygm. zine leye. ylar 
have been reportec. for Streptomyce: . ü 
the present case, antibiotic production ‘appears 
be inhibited at mmch lower. levels. of zine than. 
S. griseus, | as 
Further investigations with higher initial leveli 
pH (adjusted before autoclaving) and- -differe 
periods of incubation are under way. ae eee 
We are indebted to Prof. T Se Sadasive ; 
valuable = ee 
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Nicotine Desradation in vitro induced 
by Agents from Tobacco Seed- 


Iv has been recarded in the literature that nicotine, — 
if brought in contact with tobacco seeds, undergoes 
a gradual decomposition’*®. The nature of the 
chemical reactions involved, and of the agents that 
initiate these reacsions, have remained obscure. The _ 
following preliminary results during | detailed. ine 
vestigations of this effect in our laboratory have been 
obtained. S 

In the course o” thitty to fifty hours at isdn tem 
perature, nicotine in aqueous solution§ of 10-3 to” loa 
molarity, neutralized with sulphyric acid to pH T is 
converted, in the presence of. sterilizat air, into a- 
series of degradation products on addition of a small 
volume (5-10 per ecenf*of. the volume of the main ` 
solution) of water that had Eero been. Pamed: 
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e 
at room temperature through a layer of non-ground 
tobacco seeds. e 

At least six substayces can be distinguished among 
the successively appearing transformation products 
of the alkaloid, by chemical, spectrophotometric and 
chromatographic methods. One of the products has 
been identified as y-keto-y(3-pyridyl)butyric acid, 
first isolated by Wada and Yamasaki*. A second 
substance, characterized by two ultra-violet absorp- 
tion maxima (230 and 290 my), appears to be a sub- 
stituted pyridone. Two additional substances have 
the properties of glutaconic acid derivatives, and the 
final degradation products are ammonia, methyl- 

-amine and simple aliphatic dicarboxylic acids. The 
successive appearance of these substances indicates 
that the degradation starts with the oxidative open- 
ing of the pyrrolidine ring of the nicotine molecule, 
and proceeds with the oxidative rupture of its pyridine 
moiety, via the intermediate formation of pyridones. 

Two agents contained in the seed washings are 
necessary for these effects, namely, (a) micro- 
organisms present on the seed surface, and (b) a heat- 
resistant substance or substances removable by water 
from the seed. The quantities of (b) required for 
continuous degradation of nicotine increase with the 
concentration of the nicotine solution. 

Air-borne micro-organisms can replace, under cer- 
tain conditions, the micro-organisms obtained from 
the seed ; but they also require for continuous action 
the heat-resistant supplement (b). 

This deep-seated chemical destruction of nicotine 
under the influence of agents associated with tobacco 
seeds might be in some way related to the known 
absence of nicotine and other pyridine derivatives in 
tobacco seed. Considering the possibility that a 

-reversal of the observed degradation reactions may 
occur in the presence of a redveing enzyme system 
and of hydrogen donors, such nicotine formation from 
simple compounds may represent a model of the 
natural nicotine synthesis in the tips of the rootlets 
emitted from the sprouting tobacco seed. 

WALTER G. FRANKENBURG 
Research Laboratory, 
General Cigar Co., Ine., 
Lancaster, Pennsylvania. 
Jan. 19. 


*Wenusch, A., Z. Lebens. Unters. u. Forsch., 86, 251 (1943). 

* Private communication from Wahl, D. R., Tabakforschungsinstitut 
r (Forchheim, Germany). 

* Wada, E., and Yamasaki, K., J. Amer. Chem. Soc., 76, 115 (1954). 


Identity of the Acetylcholine-like 
Substance in the Housefly 


THe hypothesis that the organophosphate in- 
secticides kill insects by inhibiting the cholinesterase 
of the nervous system has been questioned, partly 
on the grounds that acetylcholine has not been 
demonstrated in insects’. That insects contain a 
substance with pharmacological activity similar to 

*acetylgholine has been amply demonstrated? ; but 
the identigy of this substance remains in doubt. 
Chemical methods have indicated that the sub- 
stance i not acetylcholine”? on the other hand, 
combined chfomatography and pharmacological 
methods have indigated that the substance is acetyl- 
choline*. We have used the chemical method, 
chromatography and electrophoresis to examine the 

harmacologically actiye substafice extracted from 
the housefly, Musca domestica L. The results show 
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consistently that the acetylcholine-like substance in 
the housefly is identical with acetylcholine itself. 

Flies were decapitated on solid carbon dioxide and 
the heads (10-15 gm. for each experiment) homo- 
genized in 0-01 per cent esərine. Homogenates were 
deproteinized with tuichloracetic acid, and the super- 
natant extracted with ether and reduced to dryness 
in vacuo. The residue was extracted with acidified 
ethanol, and the ethanol removed by a stream of 
air, leaving a sticky brown residue. 

Paper electrophoresis was used for separating the 
active substance from the extracts. Using lithium 
sulphate as the electrolyte, two bands mbved to the 
cathode leaving most of the interfering material at the 
origin. Pharmacological tests, using the frog rectus 
abdominis, showed activity present in band 2, none 
in band 1, and only traces on the rest of the paper. 

Sections of the electrophoresis strips corresponding 
to the location of the bands were cut out, eluted and 
chromatographed. For comparison, we chromato- 
graphed reagent acetylcholine bromide, and acetyl- 
choline bromide which had been run parallel with 
the extract through the electrophoresis procedure. 
Fig. 1 shows the results. Band 1 (#,) was resolved 
as a single compound which other tests, outlined 
below, indicate to be choline. Band 2 (2#,) was 
resolved into two components (the faint, lowest spot 
seems due to incomplete separation from band 1). 
The identity of the fast-moving component is un- 
known. The other component had an Rp identical 
with that of acetylcholine sulphate subjected to the 
same electrophoresis procedure as the extract. The 
Ry of acetylcholine bromide was considerably higher ; 
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Fig. 1. Paper chromatogram of; eluates from bands 1 and 2 


(E, and #,) obtained by electrophoresis of housefly extracts ; 
in lithium sulphate (ACh 
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No aacs “May 28, 1955 


others' have observed that.the anion 
influences the Rr of acetylcholine. It 
seems reasonable to conclude that the 
valid comparison 1s between the extract 
and acetylcholine treated in the same 
way, and that this comparison indicates 
the presence of acetyleholine in band 2. 
Pharmacological activity was found 
only m the region of the spot with Rr 
identical with that of acetylcholine 
after electrophoresis. 

Hestrin’s chemical method’? was ap- 
phed to eluates from bands 1 and 2. 
The material frôm band 2 gave an ab- 
sorption spectrum identical with that of 
acetylcholine ; band l] was negative for 
chohne esters. z 

Paper electrophoresis was used further for examın- 
ing the active substance separated m band 2. When ` 
acetylcholine bromide was added to an eluate of band 
2, the mixture moved as a single band without 
separation. After treatment of unesermized homo- 
genates with purified bovine acetylcholinesterase, 
band 2 was absent; on re-electrophoresis, the re- 
maining band 1 showed the same mobility and 
colour reaction as choline. 


Skin temperature (° F ) 


W. CHEFURKA 
B. N. SMALLMAN 
Science Service Laboratory, 
Canada Department of Agriculture, 
London, Ontario. 
Dec. 15. 


1 Hopf, H. 8, Ann. App. Biol, 41, 248 (1954). 
: vee E., and Serfaty A., C.R. Soc. Biol., 181, 1124 (1989). 
Tobias, ÅL,” arity J. „ and Savit, J., J. Cell. and Comp. 
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* Prosser, C. L., in “Nerve Impulse”, 51 (Josiah Macy, Jr. Founda- 
tion, 1052). 

‘Lewis, S. E., Nature, 172, 1004 (1953). 

§ Whittaker, y. P., and Wijesundera, S., Buochem. J., 51, 348 (1952). 

* Hestrin, S, J. Rjol. Chem., 180, 249 (1949). 
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A Reliable Physiological Index for 
evaluating Summer Clothing 


A SEARCH for a rehable physiological index to evalu- 
ate the comfort of summer clothmg was begun during 
the Second World War and 3s still being continued. 
Many indices have been tried for this purpose’; but 
all these can at best reveal significant differences 
between the clothed and the nude state, or between 
two grossly different types of clothing. ‘In & prelim- 
inary mvestigation®? this fact was confirmed. 

We have now used an evaporative cooling index 
suggested by Paintal (personal communication, 1953) 
which is remarkable for its simplicity and repro- 
ducibility and which, in fact, reveals differences that 
are significant at the 1 per cent level between different 


types of clothing ın everyday use. This index, which - 


is based on the principle that human comfort is 
related to skm temperature, 1s expressed as the 
average drop in skm temperature of the trunk m 
degrees 6 min. after exposure of the trunk fully 
covered with sweat to a streamlined flow of air at 
300 ft./min. 

The experiments were ecarmed out in an air- 
conditioned room at dry bulb 95-0° + 1-:0° F. and 
60 + 3 per cent relative humidity. Shirts made 
of three types of fabrics were used: (if white muslin 
kurta (g type of Indian shirt); (1i) olive-green bush- 
shirt of cellular material ; ‘and (ni) olive-green bush- 
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Tire (min.) 
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shirt of U.K. jungle gaberdime. Olive-green drill 
trousers were worn in each case. Ten subjects were 
used for this series of experiments. 

Thermocouples were strapped to four points on 
the trunk and the subject then donned the shirt 
under trial with the standard trousers. He then 
cycled on a cycle ergometer for 15 min., by which 
time his trunk was fully covered with sweat. The 
subject then sat m an erect posture on a stool facing 
(but shielded from) a source of streamlined current 
of air at 300 ft./min. Skin temperatures at four points 
were recorded and the air was turned on his trunk. 
Thereafter skin temperature was recorded at each 
pomt at mtervals of 1 min. 

Fig. 1 was plotted after averaging sixty readings 
on ten subjects. Jor purposes of comparison, the 
curves have been adjusted to start from the same 
initial temperature of 97-0° F., as the significant 
observation was the drop in alin temperature, and 
the exact mutial temperature, therefore, really did not 
matter. As shown in Fig. 1, the fall in skin tempera- 
ture by the sixth mmute with subjects unclothed 
and wearing musim kurta, cellular bushshirt and 
gaberdine bushshir- were respectively 2-7, 4:0, 2-3 
and 1-8 deg. F. Stasistical analysis of the whole of the 
results shows that differences significant at the 1 per 
cent level occurred between the three types of dresses. 
It is, therefore, evident that muslin would be the 
‘coolest’ fabric to waar in summer—a point of interest 
since it has been in use in India for several centuries. 
The advantage of Demg mosqurto-proof afforded by 
U.K. jungle gaberdine is probably outweighed by 
the resistance ıt ofers to cooling of the skin. 

Several different types of fabrics have now been 
tried out, and the results will be reported in detail 
elsewhere. 

We are grateful to Dr. A. S. Paintal for many 
valuable suggestions and to Mr. N. K., Chakravarty 
for statistical analysis of the results. 

B. L. PERtt1 
B. B. LAL 


Technical Development Establishment, j 
Kanpur, India. Nov. 22. 
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internal Friction of White Tin Single Crystal 


B. CHALMERS? nated the existence of g- and 
B-ranges m the curve of creep-rate versus stress for 
a white-tin single crystal. 

I have made a single crystal of 99-93 per cent 
pure tin and measured the relation between Q-* and 
strain amplitude of this crystal at various tempera- 
tures by F. Foerster and W. Koester’s method’. 
The specimen was 2:5 mm. in diameter, 8 cm. long, 
and had a fundamental frequency of 1:5 ke./sec. Its 
axis made angles of 6-3° and 7-2° with [001] and 
[100], respectively. 
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A New Method for measuring Electrical 


Resistivities 
A NEw method for the measurement of electrical 


resistivities of conductors has recently been developed. 


in this laboratory bye inducing a momentary electro- 


motive force in a plane uniform ring of the conductor 


suitably suspended in a homogeneous magnetic field 
and observing the resultant ballistic throw. In the 
actual experiments, the field was horizontal and the 


ring was suspended from a torsion fibre with its plane 


vertical and with its axis at an angle of 45° to the 
direction of the field. When the field ‘is switched 
off in an interval of time very 


: arenes B-range -n small compared to the time-period 
ee eg eee Se Seay! eoh of the suspension, the ballistic 
~ kick 9 is given by 
a af 
Zg _ A*TH*a 
z a F a 
= | a” in which J is the moment of inertia 
ai | 3 and T the period of oscillation of 
& pi the suspension, A is the area of the 
10 | : ring, a the area of ıts cross-section 
ia and L its circumference, H is the 
0° A magnetic field, and p is the resist- 
ivity. (The effect of the field on 
a -49° the resistivity is ordinarily neg- 
= a - - -104° ` ligible:) - 
ee ee a a This expression has been used 
(Strain amplitude)? x 10% ian ae caer : a rca 
MNEs, Re eee SO eure eae ture. The result obtained, namely, 
1-83 x 10-8 ohm cm. at 25° C., agrees well with 
50 the known value of the resistivity of copper. 
> The method will be particularly useful for investigat- - 
g ing conductors to which terminals are difficult to 
a 20 
on attach. 
a. We thank Sir K. S. Krishnan, director of the 
§ 10 National Physical Laboratory of dia, for ‘his, 
ô interest in this work. er 
x § : K. G. RAMANATHAN” - 
{ J. 5S. DELON 
S e 
2 National Physical Laboratory of India, . 
Hillside Road, 
1 New Delhi 12. Pare: 
3-00 40 > 5-00 6-00 March 22. = . 
(50°C.) °C.) (—50°C.) : “hep ete OL" 
m-i x 10° (Tın ° K.) ae ge 
“Fig. 2. log Q~ as a function of 7? at the toJowing, T TEE 


TE amplitudes: (A) 40 x 107°, (B) 30 x 107%, (0) 2 10-° 

The critical points m Q and Young’s modulus 
curves m Fig. 1 correspond to that in Chalmers’s 
creep-rate curve. In the «-range, Q-! depends on 
the strain amplitude at higher temperatures, but its 
dependency is small at lower temperatures. 

As seen in Fig. 2, at low temperatures the relation 
between log Q-! and 1/7° K. is linear; but this is 
e not the case above the recrystallization temperature. 

A more detailed description of this work will be 
published elsewhere. I thank Prof. T. Okuda for 


his guidance. : œ . 
e TORAÑOSUKE KOMATA © 
Depårtment of Physics, "E 
Polytechnic Institute, 
Osaka City University. i 
Des. 20. ` n Ow 
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Focusing of Waves in Radio Reception 


“Tae normal maximum field-strength in Kent of 
the broadcast transmission on 9,700 ke./s. (30-93 
metres) from Sofia in undisturbed propagation 
conditions, and at times of the evening or mht’ 
when 9-7 Me.js. is about the optimum working” 
frequency for the transmission path by single re- 
fraction in the F-2 layer, is about 1-0-1:5 millivolts 
per metre (Fig. 1). The aerial power of the Sofia 
transmitter 1s believed to be 120 kW. approximately, 
and the calculated quasi-maximum field-strength in 
conditions of mimimum absorption agrees fairly” 
closely with this field-strength being obtained at-the 
path-distance involved. a 

In late 1952, an isolated observation was recorded. 
by chance, ia ‘which the strength of Sofia appeared 
very greatly to exceed the normal value. Other 
similar abnermally high field-strengths were abserved- 
in 1953. In May and June a special watch was ‘kept: 
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Time scale (approx 15 min.) 
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Fig."i. Recording of normal peak reception from Soffa on 9,700 
ke /s. on June 15, 1958, from Ollu hr. G 31.7. 


Time scale (approx. 10. min.) 





Field strength (mV./m.) 


Fig. 2. Example of ‘focused’ reception from Sofia on 9,700 ke.js. 
on June 25, 1953, from 0200 hr G.M.T. 


for these occurrences, in which the field-strength 
recelved was considerably greater than that to be 
xxpected if only the inverse-distance law were taken 
into account, neglecting absorption. The phenomenon 
vas then noted on only three nights in twenty-nine 
and its duration was from ten to twenty munutes 
wpproximately. Before the exceptional condition 
xecurred, the fiel&-strength increased slowly m the 
normal manner to the usual 1-1-5 mullivolts/metre 
‘peak’ value, remaining at about this figure for about 
in hour. Then the strength again improved rapidly 
4o the ‘abnormal peak’, during which peak measure- 
«nents of 20-30 millivolts/metre were not uncommon, 
«with intervening troughs of fading (Fig. 2). Finally, 
she signal, weakened rapidly, becoming stabilized for 
1 few minutes about the normal high value around 
a millivolt/metre and then declining quickly toward 
much lower strengths of about 50 microvolts/metre. 
Chis final decline was a normal condition m the early 
norning, probably as the signal began to penetrate 
she F-2 layer, because-the frequency was about 
.he, maximum usable frequency. Only the high 
abnormal peaks’ were in any way unusual or 
mexpected. 

Field-strength recordings were made of the normal 
and abnormal maximum fields on different nights, 
und the information® was given to some other inter- 
2sted workers, special observations being discontinued 
thereafter. The phenomenon continued to be evident 
ut intervals, though perhaps rather less often than 
the 10 per cent of nights noted above. re recently, 
abnormal peaks around .22 millivolts/metre were 
measured in the period 0415-0425 a.m.T. on November 
30, 1954. 
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The effect has bsen ascribed. t9. some form. of 
®nospheric ‘focusing’; but the mcreage-in strength 
by a factor of about 20:1 (whith would correspond 
with an effective pcwer increment of four hundred 
times the normal) sems extraordinarily large. It 
has been observed cn other transmissions from the 
eastward, but very rarely and in a less pronounced 
degree, suggesting that the most favourable condition 
for ‘such focused propagation 1s from the south- 
eastward. 

H. V. GRIFFITHS 
(Engineer-in-Charge) 
B.b.C, Engineermg Information Department, 
Tatsfield Recerving Station, . 
Wear Westerham, Kent. 
Dec. 30. 
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Thunderstorm Signals at Very-high 
Frequency and Ultra-high Frequency 


Wate signals fron distant very-high and ultra- 
high frequency transmitters were being monitored on 
June 26, 1954, a thunderstorm occurred in the region 
of the receivers. The transmitters, which operated at 
49, 91, 173 and 492 Mc./s., were some two hundred 
miles from the receiving site. Fig. 1 shows a portion 
of the signal amplitude records obtained during the 
storm. The speed cf response of the receivers was 
lmited by one half-second time constant of the 
recorders. A single five-element Yagi antenna was 
used with each of the 49, 91 and 173 Mc./s. receivers, 
and a twelve-foot paraboloid reflector antenna was 
used with the 492 Mz./s. receiver. All antennz were 
horizontally polarize1 and were directed towards the 
transmitters. 
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Although other reports on very-high and ultra-high 
frequency signals during a thunderstorm have bedh 


published recently, *it 1s believed that these are the ~ 


first records which offer a comparison of the relative 
amplitudes over a wide part of the ‘spectrum. ‘The 
normal, slowly fadmg signals changéd mto a con- 
tinuing series of rapid impulses during the storm. 
Although the 91 and 173 Mc./s. transmissions stopped 
during the storm, there was no apparent change in 
the nature of the records at that time. Further, the 
hourly silence period in the 49 and 492 Mc./s. trans- 
missions was not recorded during the storm. It 
would appear that most of the recorded signals were 
due to noe originating from the thunderstorm rather 
than signal from the distant transmitters. - 

This work was carried out under project PCC 
D48-28-01-03. : 

è D. R. Hay 

ok T. R. HARTZ 
Defence Research Telecommunications 

` Establishment, - 

Radio Physics Laboratory, 
Defence Research Board, 
Ottawa. 
Jan. 28. 


1Isted, G. A., Nature, 171, 617- (1953). Hewitt, F. J., Proc. Phys. 
Soc., B, 63, 895 (1958). Tilton, E. P., QST, 38, 61 (1964). 


Infra-red Spectrum of the Night Sky 
near 10000 A. 


We have recently obtained infra-red spectra of the 
night sky using the newly improved Kodak J[Z(2) 
plates. An exposure of 48 hr. was sufficient to bring 
up @ considerable number of lines on a hypersensitized 
plate. An f/0-8 auroral spectrograph described else- 
where! was employed. A mucrophotometer tracing 
of a typical plate is shown in Fig. 1. The spectral 


' slit width was 4:5 A. 


The measured wave-lengths of the stronger features 
are recorded ın Table 1. Almost all the features can 
be attributed to lines and branches of the (5,2), (4,1), 
(3,0), (9,5) and (8,4) OH rotation-vibration bands. 
The predicted wave-lengths (in air) for the lines of 
the (5,2), (4,1) and (8,0) bands were calculated from 
the energy-level data of Dieke and Crosswhite* and 
of Herman and Hornbeck’. The predicted wave- 
lengths of the Q(1), P,(2) and P,(3) lines of the (9,5) 
band and the Q(1) line of the (8,4) band were cal- 
culated by means of the combination principle from 
the wave-lengths of the observed lines of the (9,4), 


3,0 OH 


9,5 OH 
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Table 1. WAVE-LENGTHS OF Niant SKY EMISSIONS 9500 A.-11000 A. 








(Air) A, Identification . (calculated ; air) obs.-calc, 
10972-2 PB (5.2) OH 10972-3 —O-1 
10923 -3 P.@2) (6.2) OH 10923 3 0:0 - 
10831- att) (6,2) OH 10831 -8 0-0 
10750-2 Ř,(i) (5725 OH 10751-0 -0'8 | 
107300 R.(2) (5,2) OH 10729 -0 +10 
10709-5 R,(8) (52) OH 10711-4 —~1:9 
10470°0 Pi(4) (4.1) OH 10469-1 -+0-9 
10419-4 Pa) (4:1) OH 10418-4 +10 
103986-3 Pus 41) OH 10396-8 —0-5 
10872-3 P2) (41) OH 10373-0, ~—0°7 
10348-8 P2) (4,1) OH 10347-5 -£08 
10287 5 oD) (4,1) OH 10286-9 +0 6 
- SRG) (41) OH 10230-7 
10228 0 P.) (9,5) OH 0224 
10209-9 RUI) (4,1) OH 102112 ° —1°3 
101909 R2 (41) OH 10190-0 +09 
10172-0 P.(4) (9,5) OH ` 10171-4 +06 
10125-1 Px(3 9,0) OH 10122-9 +02 
100864 P,Q) (9:5) OH 10087 -9 —15 
10015-1 QU) (9,59 10013-9 +1:2 
\ R2) (95) OH 9946-9 
9917-2 P,(3) (3:0) OH 9915 6 +1-6 
9895 Px(3) (3,0) OH 9897-1 ~1-9 
ois = Py) (B0) OF 9849 -4 ae 
9796 atl (3.0) OF 9791 6 4-4 
9485 P,(3) (8,47 OH _ 9488 +20 
a S (84) OH 9330 Te 
9320 EW te} OH 9819-3 


(4,0) and (5,0) bands’®. The wave-lengths of the 
remaining lines of the (9,5) and (8,4) bands were 
calculated by means of the extrapolated B, Y andi 
D values given by Herman and Hornbeck’. The 
calculated wave-lengths of the rotational lines are 
given m Table 1 and are indicated in Fig. 1. 

Spectra in this region have been previously obtained 
by Krasovski and Lukashenia*, using an mfra-reo 
image converter. Krasovski and Lukashenia*’ dis. 
cussed the identification of the emissions with the 
OH rotation-vibration bands and concluded that the 
agreement was not altogether satisfactory. 

The present work, as may be seen from Table I» 
and Fig. 1, indicates excellent agreement between 
the observed and calculated wave-lengths for the 
OH. bands. s 

As noted by Krasovski and Lukashenia, the Q 
branch of the (3,0) band seems to be abnormally 
weak. It is definitely present, however; moreover, 
the lnes of this band have the same appearance as 
those of the other OH bands. The # branch of this 
band also appears to be present in the microphoto-. 
meter trace. Many other weaker features im the 
microphotometer trace correlate well with the 
calculated spectrum. 

The diffuse feature at 9951 A. has about the same 
intensity as the Q branch of the (9,5) band. at 
10015-1 A., whereas the R branches of the (5,2) anc 
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(4,1) bands are considerably weaker than the Q 
branches. This effect seems, however, to be a con- 
sequence of the, more rapid convergence of the lines 
«of the R branch of a Av = 4 band compared with 
she Av = 3 bands. There is no evidence that the 
K0,2) atmospheric oxygen band 9967 A.) is present 
with any intensity, sce this band should give rise 
tO maxima near 9948 and 9986 A. ° 

It is also satisfactory to note that there is no sign 
of the (10,6) band, which would fall in this region 
af it were present. 

In view gf the general appearance of the bands 
and of the excellent agreement between observed 
and calculated wave-lengths, there can be little doubt 
what the night-sky emission in this region is almost 
entirely due to the OH rotetion-vibration system. 

The investigation reported here has been sponsored 
Moy the Geophysics Research Directorate of the 
Air Force Cambridge Research Center, Air Research 
and Development Command, under Contract 

AF 19(122)-162. T 
A. VALLANCE JONES 


Physics Department, ~~ 
University of Saskatchewan, , 
Saskatoon, Sask. 


Petrie, W., and Small, R., Astrophys. J., 118, 483 (1952). 
t Dieko, G. H., and Crosswhite, H. M., Bumblebee Report No. 87 
(Applied Physics Lab., Johns Hopkins University, 1948). 
' Herman, R. C., and Hornbeck, G. A., Astrophys. J., 118, 214 (1953). 
‘Meinel, A. B., Astrophys. J., 111, 555 (1950). 


‘Petrie, W., Scientific Report AR-8 Geophysics Research Division 
Air Force Cambridge Research Center Contract AF 19(122)-152. 


Lukashenia, V. T, and Krasovski, V. I., Dok. Akad. Nauk. SSSR., 


99, 241 (1951). 
* Krasovsii, V. I., and Lukashenia, V. L., Dok. Akad. Nauk. SSSR: 
, 80, 735 (1951). as 
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identification of Water-Masses by their 
Suspended Matter 


In the-often™ very difficult task of following the 
movements of coastal and oceanic water masses, 
much use has been made of-the temperature, the 
salinity and ‘the amount of oxygen in solution: In 
special cases the cancentrations of silica or of hydrogen 
ions may give useful information. 

The transparency is important, and -Jerlov’s 
sriliant work on the Swedish Deep Séa Expedition 
of 1947—48, and in Swedish coastal waters, has shown 
she great value of the visual determination of the 
scattering of light in the Tyndall beam as a guide to 
she amount and type of suspended matter. Poole 
and Atkifis, too, have studied this -scattering using 
v» photomultiplier tube, set at various angles to the 
seam, the light of which they found was mainly 
scattered forward. 

During September 195l-July 1954 we filtered 
water, usually two litres, from station Æl, 10 miles 
south-west of the Eddystone, through collodion 
‘““Gradocol’) disks. Photographs of such disks were 
orepared!, and we pomted out that the diffuse 
flexion (albedo) of the disks relative to a similar’ 
lisk treated with distilled water was a good measure 
of the amount of suspended matter. Save during a 
ohytoplankton outburst, the intensity and colour of 
the disks were only slightly influenced by the living 
sells, which if necessary can be decolorized in 80 per 
sent aqueous acetone. 

The basis of the suspension was ‘ar? amorphous 
mud, usually some shade of grey. The albedo was 
jeterminéd photoelectrically ; and using Mue, green 


NATURE. - 


951 


and red light -filters we obtained colour factors also*. 
But with the aid of colour charts, such as those of 
Klineksieck and Valette, or of Ridgway, such as 
could quite easily be used at sea, we were also able 
to describe the grey; yellowish or even chocolate 
colour of the. disks, various samples matching 
Klincksieck’s* Nos. 115-120, 128,.142, 147, 153D, and 
Ridgway’s* Plate 3, Nos.: 12, 15, 18, 19, 20, 23. 
In October 1952 and 1953, the light buff to chocolate 
tint was observed when the water had become 
isothermal. ‘This is probably due to a ferruginous 
suspension, such as might have come from the Lower 
Old Red Sandstone of the nearest land or—as it 
appeared infrequently—from the Permian Red Sand- 
stone between Torquay and Exmouth. 

The petrological sxamination of the suspended 
matter has been uncertaken by Dr. A. G. Lowndes, 
who kindly identified some of the particles for us. . 
Especially importans was his finding of the very 
insoluble microclme on disks from station #1, on | 
March 29, 1954. Its refractive index is low, 1-52. It 
was most abundant >n the 5-m. disk; this suggests 
that it had come oui in fresh water and was slowly 
settling. He directed our attention to the fact that 
this mineral has one cleavage plane developed more 
strongly than the osher two, and so tends to split 
into small plates which settle only slowly. Such 
suspended matter may therefore be carried very far 
from land, as may also the fine-amorphous suspension, 
which Dr. Lowndes found to be kaolin. 

- = W. R. G. ATKINS 
-- - PAMELA Q. JENKINS 


Department of General Physiology, 
Marine Biological Laboratory, 
Plymouth. g 
Jan. l£. 


1 Atkins, W. B. G., and Jenxins, Pamela G., J. Mar. Biol. Assoc. U.K., 
31, 503, Fig. 8 (1958) Atkins, W. R. G., Jenkins, Pamela G., 
and Warren, F. J., 1b.d., 33, 601, Fig. 1 (1954). 

? Atkins, W. R. G., and Eoole, H. H., Sci. Proc. Roy. Dublin Soc., 
20 (4), 13 (1931). : 

* Klincksieck, P., and Valette, Th., “Code des Couleurs” (Paris, 1908), 

í M. R., “A Nomendature of Colours for Naturalista” (Raston, 


Antioxidant Activity of Redox Dyes 


FURTHER evidence has been obtained to support 
the hypothesis’ that certain .redox ‘dyes, having 
partial vitamin E aetivity, can inhibit the catalytic 
action, of hematin :n the oxidation of unsaturated 
fats}. ve T 

It has previously been shown? that methylene 
blue inhibits in vitre hæmatin-catalysed oxidation of 
unsaturated fats. In the present work the effect of 
new methylene blue, malachite green, rosaniline, 
Bindschedler’s greer and methyl violet on the rate 
of cod-liver oil oxication catalysed by 5 x 10-4 M 
hematin, at 37°C., was determined by this same 
method?. The conzentration of each dye causing 
inhibition of the oxidation reaction 1s given in 
Table 1. These results demonstrate that all these 


Table 1. INHIBITION OF TLAIMATIN-OATALYSED” OXIDATION @F COD- 
LIVER DIL BY REDOX DYES- = 


Conc. of dye, Inhmition 

Redox dye x 10- M e (per cent) 
Malachite green 12-5 28. 
Rosaniine 92 w ü 50 

Methyl violet 8°7 60 - 
- New methylene blue , 65 50 
Bindschedler’s green* a es 6 4 50 

4 Ps & é 


* Dissolved in 25 per cent (vol/vol) aqueous pyridine. ~- 
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dyes are.relatively good inhibitors of in vit’o hæmatin- 
catalysed oxidation of unsaturated fat. e 

Since the hematin compounds are the predominant 
catalysts occurring in anımal tissues? for the oxidation 
of unsaturated fats, the ability of these redox dyes 
to replace vitamin E in the diet of rats is probably a 
function of ther antioxygenic properties, and more 
specifically, of their inhibitory effect on the hematin- 
catalysed oxidation of unsaturated fats. 

Hematin is capable of chemical combination with 
many nitrogenous bases, through its iron atom, to 
form hemichromes. It is probable that these redox 
dyes, all of which contam basic nitrogen atoms, react 
with hematin to form hemichromes which are not 
catalytic. The direct interaction of hematin with 
methylene blue is also indicated by the fact that the 
absorption spectrum of a mixture of methylene blue 
and hematin is considerably different from that of 
the summation of the absorption spectra of the 
individual compounds. 

Besides direct reaction of these redox dyes with 
hematin, two other mechanisms might be operative 
in vivo. The oxidation-reduction potential of most 
animal tissues and organs is sufficiently negative in 
comparison to that of the redox dyes to account for 
the existence of the leuco form in vivo. These leuco 
dyes might function by inhibiting the oxidation of 
unsaturated fats by terminating the free-radical 
chain-reaction. Alternatively, the dyes might. serve 
to regenerate a-tocopherol from a reversible oxidation 
product, like «-tocopheroxide, and thus allow the 
re-use of otherwise subminimal amounts of vitamin E. 


V. P. MAIER 
; A. L. TAPPEL 
Department of Food Technology, 
University of California, 
Davis, California. 
Jan. 5. 
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1 Moore, T., Sharman, I. M., and Ward, R. J., Biochem. J., 53, xxxi 
ohn ) 54, xvi (1953); 58, vii (1954); Proc. Nutr. Soc., 12, 
v ; K 

*Tappel, A. L., Arch. Biochem. Biophys., 60, 473 (1954). 

3 Tappel, A. L., Food Res., 18, 104 (1953). 


An Optically Active Spirocyclic 
Phosphonium Salt 


THe tetrahedral disposition of the 4-covalent 
phosphorus atom has been confirmed by the optical 
_ resolution of (a) a tertiary phosphine oxide, of type 

abcPO, by Meisenheimer et al.', (b) a tertiary phos- 
phine sulphide, abcPS, by Davies and Mann’, and 
(c) a quaternary phosphonium salt, [abedP]I, by 
Holliman and Mann’. No spirocyclic phosphonium 
salts, in which the two ring systems consist solely 
of carbon atoms apart from tbe phosphorus atom 
which is necessarily common to both, have, however, 
hitherto been recorded. 

The comparatively ready synthetic methods by 
which analogous spirocyclic arsontum salts‘ have 
-been prepared cannot be successfully applied to the 
phosphonium salts. By a much longer route, however, 
we have ‘synthesized dl-P-spiro-bis-1 ; 2:3: 4-tetra- 
hydroplfosphinolinium iodide®(I), melting point 294— 
295°. . The Sptical resolution of this dissymmetric 
cation has been aghieved by the fractional crystalliza- 
tion. of its®l-menthoxyacetate, and we have thus 
isolated the d-iodide, melting point 246-248°, [M]p + 
66°, and the l-iodige, eltiag point 246-248°, 
[M]p — 65°, both rotations determined in chloroform 
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solution. These rotations showed no change after 
the solution had been set aside at room temperature 
for four days. 


Ee G. Mann 
F. A. HART 
University Chemical Labaratories, ° 
Cambridge. 
April 2. 


1 Ber., 44, 8366 (1911); Annalen, 449, 224 (1926). 
3 J. Ohem. Soc., 276 (1944). 
3 J. Chem. Soc., 1834 (1947). 


1 Lyon and Mann, J. Chem. Soc., 80 (1945). Holliman and Mann» 
J. Chem. Soc., 45 (1945). boa 


Correction of ‘Crude-Fibre’ Estimation 
for the Effect of Altitude 


In the estimation of crude fibre at altitudes 
appreciably above sea-level, it is necessary to correct 
for lowered boiling points of reagents and consequent 
reduced speeds of reaction. When Todd! estimatedl 
crude fibre in ten samples of plant materials at-sea- 
level-and at 6,200 ft., he calculated the percentage 
error involved in each instance and proposed three 
ways of correcting, namely (1) by increasing the 
duration of the boilmg; (2) by increasing the con- 
centration of acid and alkali; (8) by carrying out 
the estimation by the standard procedure and apply- 
ing a correction factor. 

An examination of the first proposal was made 
by me in Nairobi, at an altitude of ®700 ft. Twelve 
samples of plant material of varying fibre content 


-were digested with 1-25 per cent acid and witl 


1-25. per cent alkali for periods of 15, 30, 45, 60, 9¢ 
and 180 min. Results showed that there is a highly 
significant inverse relationship between the logarithm 
of the time allowed for digestion and the resulting. 
erude-fibre fraction of the material. In Nairobi, 
the reagents boil at 94:3°C., and a digestion periodi 
of 45 min. gives crude fibre values which do not 
differ significantly from those obtained by the con- 
ventional 30 min. digestion at sea-level: a ‘cal- 
culated digestion period of 45-6 min. appears to give 
optimum correlation. 

The following equation has been evolved to correct 
for lowered boiling points at higher altitudes by 
increasing the duration of the digestion period : 


time of digestion (min.) = 30 x 100100°-%9)0-032 
where ¢° C. is the boiling point of the reagents. 


Alternatively, the regression equation to correct 
the conventional 30 min. digestion value will be : 


crude fibre (corrected) = crude fibre (30 min. at °) x 
[I — (100° — °) 0-0102] = 
H. W. Dovcatn 
School of Agriculture, o i 
King’s College, 
University of Durham. 
Feb. 2. 


2 Todd, J. "RS Nature, 168, 76 (1951). 
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A. Modified Method of Filter Paper 
-~ » . «Electrophoresis 
Jw the. course of our work on the separation of 
protein fractions from wheat gluten by means of 
- paper electrophoresis, it was fqund that good resolu- 
- tion of hitherto unresolved fractions could be achieved 
by paper electrophoresis using Jong paper strips and 
high voltages over an extended period of time. This 
method does.not require an organic cooling liquid, 
such as monochlorobenzene'. It may be useful for 
the separation of enzyme mixtures, where contact 
with organac liquid may activate the enzymes. 

In this method, the filter paper strip is wrapped, 
spiral fashion, &round a glass tube, 22 in. long and 
& in. external diameter, through which cold water 
is running (Fig. 1). To minimize evaporation from 
the strip, 1b is covered with a strep of thin ‘Cellophane’ 
of the same width. Humid conditions are maintained 
by enclosing a portion of the glass tube m a wooden 
box, which is lined with filter paper saturated with 
buffer. The ends of the filter paper, covered by 
‘Cellophane’, pass in and out of the humid chamber 
by way of two narrow slits at the bottom, ł in. 
from each end. ‘Cellophane’ sleeves, attached to 
the chamber and terminating below the level of 
the buffer solutions, prevent the drying out of these 
portions of the strips. 


n ae 
fi 










, 





Fig. 1 


Before use, the glass tube is treated with silicone 
grease. The filter paper strip is then passed through 
one sleeve, to which it 1s clamped with a paper clip, 
and wrapped tightly around the glass tube, passing 
out through the sleeve at the other end and clamped 
fast. To permit wrapping at an angle, the ‘Cellophane’ 
sleeves—through which the paper strips pass—are 
slit along the outside edge leaving a short uncut por- 
tion adjoining the box. At one end, together with 
the filter paper strip, a ‘Cellophane’ strip of the same 
width as the filter paper is clamped in. The point of 

“application for the protem mixture 1s then marked on 
the paper and the buffer painted on with a brush. 
This précedure prevents tearmg and bruising of the 
paper, which may occur when a buffer-moist, blotted 
strip 1s wrapped tightly around the glass tube. The 
substance is then applied to the marked line and the 
‘Cellophane’ strip wrapped tightly so as to cover the 
whole length of the strip and to pass out through 
the second sleeve. The ‘Cellophane’ sleeves, filter 
paper and’ ‘Cellophane’ strip are then pierced and 
weighted with a piece of bent glass rod and the paper 
clips removed. The buffer vessels and the carbon 


electrodes are tben placed in position below the 


chamber. ‘ 

In our experments, strips of Whatman 3MM 
paper, 60 cm. long and 2-5 cm. wide, were used. 
For a run of 24 hr. with a potential gradient of 9 V./ 
cm., 2 x 2 litres of Mcllvaine’s buffer pH 2-07 and 
ionic strength of 0:025 were used. ® Unless high 
voltages are used (17 V./em.), no condensation of 
water n the exposed surface of the glas tube takes 
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place ; but even wkere this happens, loss of substance 


ethrough migration off the paper rarely occurs. The 


‘Céllophane’ coverng the stsrp prevents the re- 
depositing of moisture on the filter paper. 
spots obtamed by this method are sharp and as well 
defined as spots okiamed in electrophoresis between 
glass plates. i š 

The full resulte of this investigation will be 
published elsewhere. j 

H. ZENTNER 
Bread Research Institute of Australia, 
111 Pacific Tighway, 

North Sydney, N-S.W. Jan. 6. 

1 Consden, R., Nature, 170, 1069 (1952). ` 
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‘Isolation of Fungi from Hyphæ present 
in Soil 

_Wrine it is kncwn that fungi may exist. in soil 
both as active mycelium ard as dormant spores’, a 
major problem m she study of soil fungi has been 
to discover which fungi in a soil are present as 
mycelium. Platmg methods by which fungal colonies 
are isolated from sou? or from sou suspensions? on 
agar media suffer from the disadvantage that the 
unit of origin, spore or hypha, of the resulting colonies 
is not known. Drre2t microscopic examination, either 
of Rossi-Cholodny slides or soul films*, has the com- 
plementary deficiency that although fungal hyphe 
are seen, most are sterile and their identity cannot 
be investigated. I have devised a simple technique 
for the isolation of fungi directly from hyphe present 
in sou. Essentially the method depends on the 
observation that wnen a soil suspension is prepared, 
many of the fungal hyphe remain with the heavier 
sou particles of tke residue. Removal of the fine 
suspended material from the residue also permits 
visual examination of the latter for the presence of 
individual hyphe cr hyphal masses, which may then 
be removed and grown on agar media. 

A soul crumb of about 1-:0-1-5 gm. is placed in a 
beaker part-filled with water and left to become 
saturated. After 4-5 min. the crumb is broken apart 


_by filling the beak=r with a rapid jet of tap water. 


The heavier soil particles are allowed to sediment 
for 1:0-1-5 mim, and then most of the suspension is 
poured off. Further water is added, the heavier 
particles allowed so sediment and the suspension 
again removed. This procedure is continued until 
the liquid remains clear after standing for 1-0-1-5 min. 
The soil particles Cf the residue are then distributed 
in a small quantiy of water among three sterile 
Petri plates and searched for the presence of fungal 
hyphæ using a binocular dissectmg microscope 
(x 12-5 and x 25). Individual hyphe or portions 
of hyphal masses ate removed with fine foreeps from 
among the sou particles and are placed in a drop of 
sterile water on a zlean sterile isolation plate. 

Since many funzal hyphæ isolated from soil are 
attached to minerel grains or to humus particles on 
or in which contammating fungi and other. micro-® 
organisms may he present, it 1s desirable to remove 
as many as possible of these attached particles. Many 
may be removed by. gently tappmg tRe hypha 
against the bottom of the plate; others caynot be 
removed without lillmg the hypka. Hyphal masses 
may also need to be teased out, since*they usually 
consist of more tkan one species of fungus. When 
sufficient hyphze (asualf? 2050) are on the plate, 1b 


is poured with melted but cooled agar and the hyphx 
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dispersed by shaking and rotating the plate before 
the agar solidifies. 
and numbered on the reverse of the plate. Plates 
are incubated at room temperature and examined 
daily under a microscope ( x 120) for fungal growth. 

Most hyphe show growth by the second or third 
day ; some, however, show no definite growth until 
7-9 days after preparation of the .isolation plate. 
All clean hyphe showing growth are cut out m an 
agar block and transferred to fresh medium; some- 
times hyphal tips only are removed. In many cases, 
particularly where humus particles are attached to 
a hypha, care 1s needed to be certain that the growth 
arises from the hypha and not from a humus particle. 
In these cases it is advantageous’ to remove the hypha 
in an agar block and examines it on a sterile slide at a 
higher magnification. If the origm of growth remains 
uncertain the block is discarded. It is also necessary 
to cut out any fungi developing from spores or humus 
particles on the isolation plates, to prevent them 
overgrowing ungermmated or slow-growing hyphe. 

Several media have been investigated, the most 
useful of those tested being Dox-++-yeast agar (pH. 
5-6-5-8) diluted to one-sixth of its normal strength’. 
Prerequisites for a good isolation medium are that 
it bə transparent and that it prevents excessive 
growth of bacteria and Actinomycetes, pafticularly 
those that occur along the walls of the fungal hyphæ. 
The addition of ammonium salts, of peptone, of soil 
extract, of hydrolysed casein, and of higher concen- 
trations of yeast extract has stimulated the growth 
of some hyphe isolated from soil, but has encouraged 
increased growth of contaminating bacteria or 
Actinomycetes. The medium was not highly acidified, 
since it was noted that some hyphz were sensitive 
to low pH. Some hyphz isolated from soil, however, 
grew no further than 50-100p on the weak Dox + yeast 
agar or on any other medium tested. 

This direct hyphal isolation method has proved 
useful in the isolation of the root pathogen Rhizoctonia 
solani from soil without the use of a host plant. This 
fungus has been isolated from many soils where its 
presence has been known from plant disease, and also 
from other soils where its presence was not suspected. 
The method, together with the dilution plate method, 
1g also being used in a study of the ecology of the 
soil fungi occurring in a.wheatfield at the Waite 
Institute, Adelaide. In this study some eighty species 
of fungi have been isolated by the direct hyphal 
method; by far the majority of them, even when 
shown to be abundant in soil as mycelium, were 
absent from dilution plates prepared from the same 
soil samples. The fungi isolated from hyphe fall 
into two broad groups: (a) fungi stich as Pythium, 
Rhizopus, Mortierella, Alternaria and Fusarium, 
which are also frequent on dilution plates ; (b) a large 
group of non-sporing fungi which are rare or absent 
from dilution plates. Several Basidiomycetes are 
included in this second group. These results indicate 
that.the direct hyphal method isolates a large group 
of fungi that have hitherto been neglected in soil 
.*fungal studies. This work is continuing and will be 
published in detail elsewhere. 

J. H. Warcup 
Wait Institute, 
Adelgide. Jan. 10. 


1 Waksman, S. A., “Principles of Soil sg ae ae (Bailhére, Nery 
cae Gor, London, 1927). Garrett, S. D., Sci. Prog., 40, 

*Warcup, J. H., Nature, 166, 117 50). © 

* Waksman, S. A., Soil Sei., 58, 89 (1944). ° 

t Jones, P. C. T , and Mollison, J. E., J. Gen. Microbiol., 2, 64 (1948). 
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Elminius modestus Darwin, a Northward 
Extension of Range 


Snom the discovery of the Australasian barnacle , 
Elminius modestus Darwin in the south of England 
in 19451 (with further evidence of @ previous settle- 
ment in 19432), its rate of spread has been wel- 
documented. It ıs therefore of interest to record 
the discovery of a single hving specrmen at Farland 
Point, Isle of Cumbrae, Scotland, on March 7, 1955. 
The nearest record to the present one, 55 miles south 
at Stranraer, Wigtownshire, was in 19504. 

The particular boulder to which it had attached, 
just above the level of low water of neap tides, has 
fortunately been under observation®* for two years. 
It was completely bare of barnacles before the 
settlement of Balanus balanoides began in May 1954. 
The Elminius must therefore have become attached 
during the summer or autumn of 1954; its small 
size (3-5 mm. carmo-rostral length) confirms this. 
A. careful search of the immediate area and several 
other localities on the island has failed to produce 
another specimen. 

JosEPH H. CONNELL 

Department of Zoology, 

University of Glasgow. 

March 18. 
i Bishop, M, W. H., Nature, 159, 501 (1947). 
* Stubbings, H. G., Nature, 166, 277 (1950). 


* Most of the relevant literature 1s cited in Bishop, M. W. H , Nature, 
187, Oro ih and Kühl, H., Helgoland. Wiss. Meeresunters, 


‘Crisp, D. J., and A. H. N. Molesworth, Nature, 187, 489 (1951). 


A Chiton, Callochiton fulvus (Wood), in 
the River Fal 


THERE is much recent evidence for the spread of 
marine organisms as fouling on ships’ bottoms. 
Crepidula fornicata has been. found in the River Fal, 
Cornwall, since 19471, usually in tke vicinity cf 
moored ships. An extensive oyster fishery exists in 
this estuary, and the dredgermen and bailiff have 
been alive to the danger of the spread of Crepidula. 
This has resulted in a general interest in organisms 
other than oysters found during dre@ging. Recently, 
a large chiton was sent to me by Mr. P. P. Guy, the 
oyster bailiff. This proved to be Callochiton fulvus 
(Wood), the known distribution of which is Portugal, 
Spain and South America. This speéimen was alive 
and attached to an oyster shell when caught; it 
had a length of 5-5 em. It was taken in a dredge 
on the edge of the deep-water channel (3-4 fathoms) 
in Tolverne Reach, a stretch used for many years 
for mooring oil tankers while temporarily laid up. 

It is known that other marine species from the 
Iberian coast live and grow in British waters. For 
example, Portuguese oysters (Gryphaea angulata) are 
imported and laid commercially in British estuaries, 
but water temperatures are rarely sufficiently high 
to promote spawning. Probably other southern 
forms have been and will be mtroduced, and may 
live in British waters for a while without becoming 
established. - 

The specific identification of the O. fulvus by Mr. 


S. L. Wilkins of the British Museum (Natural 


- History) is acknowledged with thanks. 


f R. HE. BARD 
Fisheries Experiment Station, 
Conway, North Wales. Jan. 20. 


1 Cole, H. A., Fish. Invest. Series IT, 17, 7 (1952). e 
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FORTHCOMING EVENTS 


(Meeting marked with an asterisk * is open to the publie) 


Tuesday, May 31 - 


~ WRricat-FLzmina Institpry or Muiofbpionoagy (at St. Mary’s 
Hospital Medical School, London, W.2), at 5 p.m —Prof. A. C. Frazer: 
“Studies on Intestinal Function in Man” (Almroth Wngbt Lecture). 


Wednesday, June |—Friday, june 3 


TRON AND STEEL INSTITUTE, and the INSTITUTE OF METALS (jointly 
with ths AMERICAN INSTITUTE OF MINING AND MRBTALLURGICAL 
ENGINEERS and the AMBRIGAN SOOIETY FOR METALS), at Church 
House, Westminster, London, $.W.1}—London sessions of the Joint 
Metallurgical Sécieties’ meeting in Europe. 


Wednesday, June |—Saturday, June ! | 


BRISE PLASTICS EXHIBITION AND CONVENTION (organized by 
British Plastics, Associated iffe Press, and the Plastics Institute, 
at Olympia, London, W.14).* 


Thursday, June 2 


COUNCIL FOR THE PRESERVATION OF RURAL ENGLAND (in the Henry 
Belorence Hall of the Royal Institute of British Architects, 66 Portland 
Place, London, W.1), at 2.830 p.m.—Annual General Meeting. 


Socmty oF CHEMICAL INDUSTRY, PLASTICS AND POLYMER GROUP 
‘at the Royal Institution, 21 Albemarle Street, London, W 1), at 
3 p.m-—Dr. ©. E. K. Mees: ‘Leo Hendrik Baekeland and Photo- 
graphic Printing Papers” (Baekeland Memorial Lecture). 


CHEMICAL Soorzty fat Burlington House, Piccadilly, London, 
7.1), at 7 80 p.m.—Prof. H. C. Brown (Purdue University): ‘‘Chem- 
cal Effects of Steric Strains”, 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
xsfore the dates mentioned : 

PROFESSOR OF THE ARCHAEOLOGY OF THE ROMAN EMPIRE—The 
registrar, University Registry, Oxford (June 2) 

SSISTANTS (2) IN MATHEMATIOS—The Secretary, The University, 
\berdeen (June 3). p 

WELLCOME VETERINARY RESEARCH FELLOWS for research in con- 
1exion with veterinary science or medıcine—The Scientific Director, 

mre Trane ee Trust, 14 Ashley Place, Westminster, London, 

W. une 3). ; 

ASSISTANT EXPERIMENTAL OFFICER IN THE GENETICS DEPARTMENT 
0 be responsible for the maintenance of genetic stocks and to assist 
he Head of the Department--The Secretary, John Innes Horti- 
situral Institution, Bayfordbury, Hertford (June 4) 

ASSISTANT LEOTT@ER, Grade A (with graduate qualifications and 
weferably some teaching experience), poe for teaching biology 
and some elementary chemistry, at the Municipal Technical College 
f Science and Art, Blackburn-—Chief Education Officer, Education 
Ifices, Library Street, Blackburn (June 4). i 

ASSISTANT (with a degree in chemistry or equivalent qualification 
and preferably with teaching and/or industrial experience) TO TEACH 
JHEMISTRY at the Codlege tor Further Education, Grimsby—tThe 

pesky i of Education, Education Office, Eleanor Street, Grimsby 

une 4). 

INORGANIO CHEMISTS AND Puysioists, Assistant Experimental 
Officer grade (with G.0.E. (advanced level) in two scientific subjects 
x equivalent; if over 22 preferably with a pass degree, H N.C. or 
sue in the Department of Scientific and Industrial Research, 
“Water Pollution Research Laboratory, Stevenage, Herts, for research 
yn problems of polluted rivers and the treatment of polluting E r 

e Ministry of Labour and National Service, Technical and Scientific 
7 ae (K), 26 King Street, London, S.W.1, quoting F.300/5A 

ung + = 

LECTURER (specially qualified to lecture on petrology and/or X-ray 
srystaliography) IN GEOLOGY——The Registrar, King’s College, New- 
mstle-upon-Tyne (June 4). 

LECTURER (with a degree in physics and suitable teaching ex- 
perience) IN PHysics, and an ASSISTANT, Grade B (with a degree in 
yhysics and suitable feaching experience) IN PHysics-——The Principal, 
Acton Technical College, High Street, Acton, London, W.3 (June 4). 

LEOTURER (swith special interests in fuid mechanics) IN ENGINEER- 
we, and a LECTURER (preferably with special interests in the theory 
of structures) IN CIVIL ENGINBEERING—The Registrar, King’s College, 
Strand, London, W.C 2 (June 4). 

SOIBNTIFIO OFFICER (preferably with previous research ee 
«N THE CHEMISTRY DEPARTMENT, for work on the physical chemistry 
J€ solls--The Secretary, Rothamsted Experimental Station, Harpen- 
jen, Herts (June 4). . 

SCIENTIST, Grade II (with a good honours degree or equivalent, 
with the main qualhfication in chemistry, and preferably with ex- 

pecricnce in the analysis of*solid fuels) on the Staff of the Director of 
cientific Control at London Headquarters, to maintain close liaison 
«with scientists in the coalftelds, and to deal with questions concerning 
the analysts of coal, mine air, etc.——The National Coal Board, Estab- 
ishments (Personnel), Hobart House, Grosvenor Place, London, 
$.W.1, quoting TT/975 (June 4). 

LECTURER (with an honours degree in physics, an 
dndustrial experience) IN Puysicos-—~The Principai, 
Mining and Technical College, Wigan (June 8). 

LEOTURĘR (with particular interest in elasticity, giructures or 
hydraulics) IN ENGINEERING (Civil)-—The Registrar, The University, 
Manchester 13 (June 6). 


preferably with 
an and District 
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SENIOR LECTURER or LEOTURER IN ZOOLOGY, and a LECTURER IN 

UWOATION at Fourah Bay College, Sierra Leone (University of 
Durham)—The Secretary, Advisory Committee on Colonial Colleges, 
1 Gordon Square, London, W.C.1 (June 6). 

MATHEMATIOIAN yee a good honours degree in mathematics and 
a suitable qualification im s<atistics) IN THE AGRICULTURAL RESEARCH 
COUNCIL’S UNIT OF BIOMESRICAL GENETICS attached to the Depart- 
ment of Genetics, University of Birmingham—The Secretary, 
Sane Research Corneil, 15 Regent Street, London, 8.W.2 

une 7), 

ASSISTANT ANALYST (with a degree In science or agriculture) IN* 
THE CHEMISTRY DEPARTMENT, West of Scotland Agricultural College, 
Auchincruive, near Ayr, for work mainly relating to the analysis of 
agricultural materials other than soils—The Secretary, West of Scot- 
land Agricultural College, 6 Blythswood Square, Glasgow, C 2 (Junels). 

LECTURER IN GREEK AECH#OLOGY AND ANCIENT HistoRY—The 
Registrar, King’s College, Newcastle-upon-Tyne (June 11). 

SISTANT LECTURER (Grade II) or DEMONSTRATOR IN PHYSIOLOGY 
—-~The Registrar and Secrecary, The University, Bristol (June 13).¥- 

ASSISTANT LECTURER (with special qualifications in mineralogy and 
petrology) IN THE DEPARTMENT OF GEOLOGY--The Registrar, The 

niversity, Leeds 2 (June 13). 7 

DEMONSTRATOR IN CHETIOAL PHYSIOLOGY—The Registrar, The 
University, Manchester 13 June 13). ; 

LECTURER (with an honocrs degree In civil engineering and practical 
experience) IN CIvIn ENaINnERING—The Principal, Wigan and 
District Mining and Technfral College, Wigan (June 13). 

LECTURERS (2) IN. THE DEPARTMENT OF PHYSIOLOGY, University 
of the Witwatersrand, Johannesburg, South Africa~-The Secretary, 
Association of Universities 3f the British Commonwealth, 36 Gordon 
Square, London, W.C 1 (Soath Africa, June 13), 

CHAIR OF MATHEMATICS af Auckland University College (University 
of New Zealand)—The Secretary, Association of Universities of the 
British Commonwealth, 3€ Gordon Square, London, W.C.1 (New 
Zealand, June 16). 

LEOTURER IN EDUCATION-—The Registrar, The University, Notting- 
ham (June 15). 

LECTURER IN PHYSIOAL LND INORGANIC CHEMISTRY, a LECTURER 
(preferably with experience in machine design) IN MECHANICAL 
ENGINEERING, a LECTUREL IN ZOOLOGY, and a LEOTURER (with 
special interests in appliec mathematics) IN MATRHEMATIOS, at the 
University of Adelaide, Anstralia—The Secretary, Association of 
Universities of the British Commonwealth, 36 Gordon Square, London, 
W Ci (Australia, ‘June 15). 

LECTURER IN VETERINAEY HISTOLOGY AND EMBRYOLOGY, and a 
LECTURER IN ANIMAL HUSBANDRY AND PREVENTIVE MBEDICINE— 
The Secretary of University Court, The University, Glasgow (June 16). 

PROFESSOR OF MATHEMETIOS at Canterbury University College, 
Christchurch, New Zealand:-—The Secretary, Association of Univer- 
sities of the British Commoravealth, 86 Gordon Square, London, W.C.1 
(New Zealand, June 15). 

_ Cypmist (with either a pass degree or higher national certificate 
in chemistry) for the miners] analysis of plant materials—The Secre- 
tary, East Malling Research. Station, near Maidstone, Kent (June 18). 

RESEARCH OFFICER (with.a univeisity honours degree, with?special 
training and/or research experience applicable to the study of soil 
fertihty problems), at Kimoerley Research Station, Land Research 
and Regional Survey Sectica, W. Australa, for field and laboratory 
investigations into problems of soil fertility with tropical crops and 
pastures grown under irrization—Chief Scientific Liaison Officer, 
Australian Scientific Liaisor Office, Africa House, Kingsway, London, 
W.C.2 (June 18). 

SENIOR RESMAROH OFFICER or RESEARCH OFFICER (with a univer- 
sity honours degree in science or in veterinary science) IN THE DIVISION 
OF ANIMAL HEALTH AND PRODUCTION, Prospect, N.S W., Australia, 
for investigations of digestion in rnminants—Chief Scientific Liaison 
Officer, Australian Scientific Liaison Office, Africa” House, Kingsway, 
London, W.C.2, quoting 205/69 (June 18). 

CHAIR OF INORGANIC ANE PHYSICAL CHEMISTRY, and a LEoTURER 
IN CHEMISTRY, at the University of Cape Town, South Africa—The 
Secretary, Association of Uiilversities of the British Commonwealth, 
36 Gordon Square, London, W.C.1 (Cape Town, June 30). 5 

LECTURER IN MATHEMATIcs at the University of Malaya, Singapore 
—-The Secretary, Inter-University Council for Higher Education 
Overseas, 1 Gordon Square, London, W.C.1 (June 30), 

ASSISTANT (with at least a good honours degree in zoology and 
preferably with qualificatians in entomology) IN ZooLogy—Joint 
Clerk to the University Cocrt, Queen’s College, Dundee (July 31). 

LECTURER IN CHEMISTEY-~The Registrar, Hatfield Technical 
College, Roe Green, Hatfie4, Herts. 

LECTURER IN INDUSTROL METALLURQAY—The Registrar, The 
University, Birmingham 16. 

LEOTURER (with a university degree in agriculture and some teach- 
ing experience) IN AGRICUCLTURE, at the College of Agriculture, 
Mauritius—The Director of ecruifment, Colonial Office, 2 Bants 
Buildings, Great Smith Street, London, 5.W.1, quoting BCD.63/52/06. 

PHYSICIST (basic grade) (wth an honours degree and research 
expenence, and preferably with experience in a hospital physics 
department) IN THE DEPARTMENT OF RADIOTHERAPY (Physics)— 
The House Governor, Queer. Elizabeth Hospital, Birmingham, 

PROFESSOR OF MATHEMATICS, @ PROFESSOR OF PAYSIOAL CHEM- 
ISTRY, & PROFESSOR OF CHEMICAL ENGINEERING, and a PROFERSOR OF 
APPLIED BIOLOGY, at the Israel Institute of Technology, Haifa, 
Israel--The Secretary, The “Technion Society of Great Britam, 83 
Wimpole Street, London, Wte Š 

READER and SENIOR LECTURERS or LECTURERS IN CHEMISTRY— 
The Dean, College of Arts and Science, Baghdad, "Iraq. 

RESEARCH ASSISTANTS (2) IN THE DEPARTMENT OF Viamamarartog 
AND Puysios, for research in the field of vaguum physics and ultra- 
sonics—-Head of the Depar-ment of Mathemétics aral Physics, The 
Polytechnic, 309 Regent Street, London, W.1. 

SCIENTIFIC OFFICERS er SENIOR SoIENTIFIO OFFICERS (honours 
graduates in physics or chegrist or work which covers a wide range 
of problems connected wita the manfifacture and use of ceramice 
materials—-The Director o` Research, Bntigh Ceramic Research 
Assotiation, Queens Road, >enkhull, Stoke-on-Trent. 
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SENIOR LECTURER IN METALLURGY, an ASSISTANT po sa 
{Grade B) IN ELEOTRIOAL ENGINEERING, an ASSISTANT LE 

Grade A) IN STRUCTURAL ENGINEERING, and an ASSISTANT LECTURER 
Cna A) IN Paystos, at Constantine Technical College, Middles- 
brough —The Director of Education, Woodlands Road, Middlesbrough. 

- SENIOR RESBAROH ASSISTANT (with a good honours degree in 
tao pag net experience and/or research traimng) IX THE 

DEPARTMENT OF AND MECHANICAL ENGINBERING—T e Regis- 
trar, The University Nottingham, 

THOHRNICIAN (Preferably with experience in a laboratory workshop 
and/or in pharmaceutical or chemical laboratories) IN THE PHARMACY 
DEPARTMENT=-The Registrar, The University, Nottingham. 
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REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


7 Great, Britain and Ireland 


Russian Comfrey Report No. 1: The 1954 Research Results. By 
Lawrence D. Hills. Pp. ii-+86-+5 piatos; (Bramtree; Henry 
Doubleday Research Association, 1955. [153 

British Institute of Management. he eadb: and Training 
of Mon Intended for Management Positions. Pp. 70. ondon: 
British Institute of Management, 1955.) 5s. 8 

Pitt Rivers Museum : Univèrsity of Oxford. Hair Embroidery in 
Siberia and North America. By Geoffrey Turner. (Occasional 
Papers on Technology-—7, Edited by T. K. Penniman and B. Mò 
Blackwood.) Pp. 88+-16 Dingen (Oxford : Pitt Rivers Museum, 
University of Oxford, gs te [153 

‘Annual Report of the ational Oceanographic Council, 1 April 
1958-31 March 1954. Pp, v+28. (Cambridge: At the University 
Press, 1955.) 5s. net. [158 

Institution of the Rubber Industry. Annual Report on the Progress 
of Rubber Technology. Vol. 18: 1954. Pp.ix+186. (Cambridge: 
W. Heffer and Sons, Ltd., 1955. Published for the Institution of the 
Bubber Industry.) Zis. eva 

Metropolitan Water Board. Report on the Results of the 
teriological, Chemical and Biological Hxamination of the London 
Waters for the years 1947-1952. By Lt.-Col. E. F. W. Mackenzie. 
(Thirty-fifth Report.) Pp. 116+2 plates. (London: Staples Press, 
Ltd, 1955.) 15s. [1 53 

Proceedings of the University of Durham Philosophical Society. 
VoL 12, No. 4: Observations on the Vascular Plants of the Outer 
Hebrides 1 paar in 1954. By Dr. J. W. Heslop Harrison. Pp. 29-34. 
VoL 12, N Further Investigations in the Flora of the \enesian 
Limestone, jan of Durham. By Dr. J. W. Heslop Harrison and 
J. Richardson. Pp. 36-42. (Durham: University of Durham 


Philosopfueal Society, 1954.) 83 
Proceedings of the British Weed Control Conference 1954, Hotel 
Majestic, Harrogate, November 2nd, 3rd, and 4th, 1954. Pp. x +624. 


Sone so Assceiation of British Insecticide Manufacturers, 86 aaa 

Os. 

Aero Research Technical Notes. Bulletin No. 146 (February, 1955) : 

“Redux” and the Comet Enquiry. Pp. 3. (Duxford : Aero Research, 

Limited, 1955.) {238 
Scientific Journal of the Royal College of Sclence—Vol. 24, containing 


.papers read before the Imperial College Chemical Soret the Royal 


College of Science Natural History Society ù; „the Royal College of 
Sclence Mathematical and Physical Society, Pp. vi+122. (Loadon 
Royal College of Science, 1954.) 10s. 6d. [233 
Department of Scientific and Industrial Research. Road Research 
Laboratory. Road Research Technical Paper No, 34: Testing Con- 
crete by an Ultrasonic Pulse Technique. By Dr. R. Jones and E. N. 
Gatfield. Pp. vi+48-+2 plates. (London: H.M. Stationery Office, 
1965.) 23. 62 net. 233° 
Southern Regional Council for Further Education. na log 
Training and Education—Report on addresses by Sir Arthur J, 
Smout, and Mr. J. Wilson, 14th ba Ta ay, at the oatu 
Room, Civic Centre, Southampton. (Reading : Southern 
Regional Council for Further uti “1064,) {23 
Royal Institute of Chemistry Annual et of the Council for 
1954 Pp. 28. (London: Royal Institute of Chemistry, 1955.) [zeu 
Observations made at the Royal Observatory, Greenwich, im t 
year 1941, ın Astronomy, Magnetism and Meteorology, under the 
direction of Sir Harold Spencer Jones. Pp. vi+258. (London: 
EM. Snorer Office, 1954.) 703. net. * [233 
Ministry of grioulture and Fisheries. Memoirs of the Soil Survey 
of Great Britain. _England and Wales. The Soils of the Glastonbury 
District of Somerset taea nE By B. W. Avery. Pp. iv+181+4 


plates. (London: H.M. Stationery Office, 1955.) 15s. net, [253 
William y Centenary Appeal: the Report of the Trustees, 
1955. Pp. 23. (Eondon. University College, London, 1955.) [253 


Oundle School Natural History Society. Annual Report, 1954. 
Fp PO has (Oundle: Oundle School Natural History Society, 


een ioxophtoal Transactions of the Royal Society of London. siries 
A: Mathematical and Physical Sciences. No, 932, Vol. 247 (24 March 
1958) : The Structure of Some Proteins as Revealed by borat nord 
1ler p 
10s. No. 933, 3, Vol. 247 (24 March pn : \The Thermal bonduotivity of 
Metals at“Low Temperatures. . M. Rosenberg. Pp. 44 
18s. (London: Royal Society, $y. tess 
Mintatry of Aenoulture and Fisheries. Fishery Investigations. 
Series 1, Vol. 5, No. 8: Movements of Salmon off the North-East Coast 
of England. By W. G. “Gartiey and J. D. i Pp.17. (London: 
E.M, Stationery Office, 1955.) 83. 6d. n [293 
Anti-Locust Research Centre. Anti- oisi Bulletin No. 19: A 
Laboratory Study of Roosting BeR@viour,in Hoppers of the African 
Migratory Locust (Locusta n@igratoria migratoriodes R & F). By Dr. 
R, r. Chapman, Ppw4i-+40. (London: Anti-Locust Research Centre, 
c/o British Museum (Natural History), 1955.) 48. 6d. [293 
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Macaulay Institute for Soil Research. Annual Report, 1953-195. 
Pp. 55-2 plates. 5{oraistebuckier, Aberdeen: Macaulay Institute fo 
Soil Research, 195 [29t 

City and Guilds London Institute. Annual Report of the Counc: 
Pp. 47+xvii. (London 
City and Guilds of London Institute, 1955.) [29% 

Vetermnary Olinical Stadies at Cambridge. By Prof. L. P. Pugh 
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GOVERNMENT RESEARCH IN BRITAIN 


HE report of the Advisory Council for Scientific 

and Industrial Research for 1953-54 (see p. 965 
of this issue) reveals clearly how slender is the real 
expansion in the work of the Department of Scientific 
and Industrial Research that will be possible through 
the programme outlined in the House of Commons 
on December 8, 1953. Of the increase of £578,379 
for 1954-55 compared with 1953-54, more than 
£300,000 represents an increase in the contribution 
to the Europeans Organization for Nuclear Research ; 
of the increase of £260,000 in the Department’s net 
vote for 1955-56, a further £160,000 goes for the same 
purpose. Even a slight increase in running costs or in 
salaries thus means that at best the mcreased vote 
will enable the Department to maintain its activities 
at the current level, and that there wıll be no provi- 
sion. for overall expansion. 

This does not, of course, mean that some of the 
Department’s work will not be expanded, even if 
that involves the curtailment of other activities ; 
indeed, the most important and encouraging feature 
of the present report is the evidence it affords that 
the Advisory Council is reviewing the whole work of 
the Department and that under the terms of the 
statement made on December 8, 1953, such review 
and planning can proceed on a quinquennial and not 
æ year-to-year basis. Within the limits of 1ts present 
resources, the work of the Department is now clearly 
being carried out more effectively m relation to 
national needs and without the waste of effort and 
resources involved in snap decisions on an annual 
basis. The Advisory Council, ın fact, regarded as its 
most important tasks in the year under review the 
study of the needs of the various branches of the 
Department’s work in the light of the conditions of 
to-day, and advice where the increased effort avail- 
able is most urgently needed. 

In particular, & rapid decision on the distribution 
of the proposed increases of about 150 non-industrial 
staff per annum, with about one-third that number 
of industrial staff, as they become available, was im- 
perative. Since the post-war plans outlined in 1948 
were formulated, new needs have arisen. The Ad- 
visory Council therefore does not take the view that, 
since adequate resources will be available to cover 
some 95 per cent of the activities projected in that 
plan, this implies-that those resources are to be dis- 
tributed rigidly in accordance with the details of 
the plan. Rightly it is attempting to re-assess the 
problems confronting the Department as a whole, 

wand to allocate resources in the light of the circum- 
«stances of to-day. There is some evidence in this 
report that it is also guided by the view that the 
Department’s activities in general should not be 
strictly limited to those which are considered appro- 
priate to a° Government organization, but should 
also be extended to cover work best carried out in 
that way or unlikely otherwise to be carried out at 
all. In particular, the revised terms ofegrant to the 
research associations, while designed to encourage 
the exp&nsion of that work, are equally Mesigned to 


require more substential effort from the industries 
served by the research associations. 

The interim dezision on distribution of the 
additional non-industrial staff, reached in January 
1954 with the help cf a preliminary survey of current 
objectives and distribution of effort, allocated rather 
more than 100 of the 150 to be available by April 1, 
1955, between the Flechanical Engmeering Research 
Laboratory, the Road Research Laboratory, the 
Water Pollution Resarch Laboratory, the Hydraulics 
Research Station ani the Fuel Research Station. By 
July, however, a more detailed analysis of the 
Department’s current programmes and objectives 
wis available; and the Advisory Council is making 
further recommendetions for the distribution of the 
extra staff to becom= available during the remaining 
four years in the light of this analysis and its own 
further experience, which, during the year, was con- 
cerned mainly with Tourteerf establishments, three of 
which were visited corporately. Nevertheless, the 
Advisory Council found it no easy task to assess 
quantitatively the umportance of the work of one of 
the Department’s establishments as against another. 
A. quantitative basis for a decision, for example, to 
expand pest infestasion research rather than water 
pollution research or vice versa, is hard to find, though 
the Council has nc hesitation in saying that, at 
present, there is no establishment in the Department 
to which considerakly greater resources could not, | 
with profit, be assigned. 

The Advisory Council, however, is not only con- 
scious of the desirability of relating the Depariment’s 
activities to proved rational needs and to those which 
are appropriately met by a government establish- 
ment rather than bz industry itself or a private or 
independent researck institution: it is equally con- 
scious that limits to Its recommendations are set by 
the man-power situetion, as well as by the financial 
resources which Parlament puts at its disposal. 
Indeed, quite as encouraging as the indication that 
the Advisory Council is now able to plan its activities 
over a term of years, instead of from year to year, 
and that it is closely scrutinizing those activities in 
relation to national needs, is the evidence that such 
investigation and planning are also carried out in full 
consciousness of the vital claims of the universities 
and schools as well as of industry to available 
resources of scientific man-power. Specifically it 
welcomes the survey of the distribution of graduates 
between industrial, ccademic and other posts which 
Political and Economic Planning is carrying out. It 
recognizes that the shortage of scientists sets its own 
mit, and the Counzil is not attempting to, claim 
more than a fair share of scientific man ower for 
the Department’s actiyities. Whether the „claim is 
excessive or too medest is not for éhe Advisory 
Council to say. Itis one on which the Advisory 
Council for Scientific Policy might’ well de expected 
to comment, and the main responsibility for decision 
lies with the Lord Presif@nt of the Council, to which 
the Council’s report s submitted. 
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Leaving, therefore, the question whether or not 
the Advisory Council is right to accept the five-year 
proposals as a reasonable current assessment of the 
share of Government expenditure and of the country’s 
scientific man-power to be devoted to the work of 
the Department, some comments of the Advisory 
Council on tMe scale of particular activities should be 
noted. Attention has already been directed to the 
high proportion of the additional funds which will be 
absorbed by the European Organization for Nuclear 
Research. Besides this, the Department is con- 
tributing about £300,000 a year in support of 
enuclear research in universities, so that out of the 
Department’s £6} million in 1954-55, some £650,000, 
and out of its £6°5 million for 1955-56, more than 
£800,000, goes for research in this one field. Beyond 
indicating the constitution of a full committee of its 
Scientific Grants Committee to consider all appli- 
cations for grants for research in this field and to 
keep under review all the scientific aspects of the 
‘ Department’s responsibilities here, the Advisory 
Council makes no comment on this situation. 
Whether the proportion of effort in nuclear physics 
is excessive cannot be judged from this report; but 
this high proportion of effort in a single field should 
be remembered in the context that no account is 
taken of the demands represented in the £50 million 
voted for the Atomic Energy Corporation, and that 
even the latter amount does not include man-power 
or finance and materials which are expended in 
nuclear physics for defence purposes, 

That is obviously a situation that demands con- 
sideration at & high level, and while public discussion 
of all its aspects may be undesirable for security 
reasons, this in itself is a reason for insisting that 
the Lord President should take every care to make 
it manifest that he is adequately provided with 
scientific advisers whose quality commends con- 
fidence, and that their advice is effectively rendered 
and disseminated. Something appears to have been 
done recently in this direction so far as the Minister 
of Defence is concerned ; but the’ position remains 
unsatisfactory in regard to the Lord President of the 
Council, both vis-a-vis Parliament itself and the 
several research councils and other scientific bodies. 
This is perhaps a matter which the Parliamentary and 
Scientific Committee could with advantage pursue. 

On building research, the Advisory Council 
expresses the opinion that the Building Research 
Station has been mstrumental in introducing marked 
improvements into building practice, often pointing 
the way simultaneously to-better quality and to 
economy in effort and materials. It believes that 
there is widespread and growing appreciation of the 
Station’s work among government departments, 
among professional men and all -branches of the 
building industry in Britain. The first major expan- 
sion in he Department to meet post-war needs was 
made for building research, while, in 1950, the Chief 
Scientific Adviser’s Division of the Ministry of Works, 
which is comcernd with the study of the economic, 
sociological and productivity aspects of the building 
industries, was transferred tò the Department. 
Although the proportion of the Department’s 


< 


June 4, 19535 Vor. 175 


resources devoted to building research has since beens 
reduced, the non-industrial staff of the Station isa 
still about 14 per cent of the total for all the estab- 
lishment. 

The Advisory Coyncil has no doubt that there im 
justification for extending research on building, andi 
hopes there will be even further expansion. Rightly 
it points out that the staff cannot be expected ta 
continue to increase at government expense, pro- 
portionately to the total mcrease in the Department 
as a whole. It suggests, therefore, that any sub- 
stantial increase in the resources for building research, 
within, the Department, or elsewhert, must be sought 
outside the Department ; and it makes the pertinent 
comment that the building industry as a whole doe: 
not appear to make so large a contribution to research» 
for its own benefit as do most industries, and as it 
might do. ` 

The Advisory Council, in this connexion, welcomes 
@ recent arrangement by which the National Federa. 
tion of Building Trade Employers has agreed tc 
provide means for the full-scale trials of the results 
of certain studies at the Building Research Station ; 
and it suggests that larger firms, or collective bodies, 
in the industry might create research studentships o1 
fellowships tenable at the Station, or send to the 
Station, for research apprenticeships as it were, young» 
men whom they proposed to take on to their owr» 
staffs. What the situation seems to demand is some 
such survey of the industry and its research organ- 
ization as has been carried out already in respect of» 
a few research associations. The Advisory Council 
makes no such recommendation, though an mde- 
pendent survey might well produce some forthright 
as well as constructive comment, not merely on the 
research attitude of the industry, hut also on the 
decision to discontinue operatiénal research ; and om 
such ventures as the creation of the Scottish Labor- 
atory, which almost inevitably would seem to entail 
some duplication of Government effort that more 
co-operation and enterprise on the part of the 
industry in Scotland would obviate. ; 

The Mechanical Engineering Research Laboratory 
is another field in which the, Advisory: Council sees 
limits to expansion on the present rapid scale. The 
recruitment of non-industrial staff authorized for the 
year under review brings the total of such staff to 
some 7 per cent of the Department’s total, and the 
total at least will grow over the next few years as 
new buildings become available. While the Council 
is impressed by the importance of the work in pro- 
gress and is satisfied that the Laboratory will make 
valuable contributions to the scientific and technical 
knowledge essential for the continued efficiency of 
the engineering and allied industries, it indicates that 
the needs will in future have to be weighed against 
those of other branches of the Department’s work. 

The Advisory Council is spécially concerned at 
present to promote the work of the Fuel Researche 
Station and the Road Research Laboratory. In the 
thirty-five years since the former was established, its 
position and outlook have been altered by thee 
formation of various research associations, like the 
British Coal Utilization Research Association, by the 
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mcreased interest taken m fuel research by other 
industrial organisations, by the research respons- 
ibilities laid upon the new nationalized industries in 
their specific fields and by the responsibility vested 
in the Mmuistry of Fuel and Power “for the co- 
ordinated development of all sources of fuel and 
power and for promoting their economical and 
efficient use’. While the Fuel Research Board has 
kept the progfamme of the Station constantly under 
review in the light of these developments, and with 
particular regard to the transfer of appropriate 
sections of thé Station’s work, the demands on the 
Fuel Research Station remam heavy and difficult to 
meet satisfactorily. More staff and rapid provision of 
a new research station have become imperative. The 
Advisory Council has sanctioned an immediate 
increase in staff to accelerate work on atmospheric 
pollution and domestic heating, and the planning of 
wa new station is being considered in the context that 
it 1s still necessary for the Station to maintain its 
position as a-national centre for the study of fuel 
problems. 
Priority in the distribution of the increased 
resources available to the Department in the year 
«under review has also been given to the Road 
Research Laboratory, on which the Advisory Council 
sis convinced that more money could be spent to 
«advantage. The provision now being made for a new 
«tation, on a much larger site at Crowthorne, Bucks, 
includes, as & first step, space for a much-needed 
sexperimental road circuit, which is bemg constructed 
ain advance of the general building of the new station. 
‘Two further matters in the Advisory Council’s 
weport call for comment. Under the headmg “Human 
HFactors in Industry”, the Advisory Council refers to 
programmes of,research in the social sciences which 
Whe Department has sponsored jointly with the 
Medical Research Council, and largely with the 
support of Conditional Aid Counterpart Funds. This 
«work is mainly concerned with problems of manage- 
ment and of human relations arising from techno- 
Mogical change. Like that on production economics, 
also largely supported from Conditional Aid Counter- 
«part Funds, it bears closely on industrial efficiency and 
's also concerned with the dissemination of informa- 
10n with which the new section of the Intelligence 
BDivision--the Industrial Operations Unit—of the 
Mepartment is likewise engaged. 
. There is no indication in the “Summary of 
Kixpenditure” of the extent to which the Department’s 
sources are committed to this new field which, as 
the Advisory Council recognizes, is outside those of 
uatural science and technology, with which the 
Department has been predominantly concerned in 
<ho past. Without questioning the value and im- 
portance of such programmes to industrial progress, 
+ should be recognized that there is here a trend 
which, apart from ifs somewhat dubious dependence 
pon Counterpart Funds, could lead to the real 
nagnitude of the „Departments contribution . to 
scientific and industrial research being somewhat 
masked. There is no prima facie purpoSe in mixing 
sxpendityire on sociological research wit) that on 
scientific and technological research in the usually 
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accepted sense, hcwever significant may be the 
fontribution that scciological research may make to 
‘industrial developmsnt. 

‘ Although the amounts at present involved appear 
to be small, it is important that confusion should be 
avoided from the start, and much the same applies 
to the second matter callmg for comment. From its 
inception, the Depa-tment has had a close interest in 
the training of research workers, through its system 
of research awards and maintenance allowances. In 
recent years the educational functions of the research 
associations have kəcome of increasing importance, 
and resulted, ın the Deriod covered by the report, in 4 
conference on Novermber 27, 1953, to discuss the part 
such research assocations could play in advancing 
technological and teshnical education. The Advisory 
Council recognizes the importance and. value of this 


~function, and its repert indicates that the Department 


is exploring other pcssibilities of improving postgrad- 
uate instruction to meet the requirements of industry. 

Nevertheless, here again the danger exists that-a 
considerable and unznown proportion of the Depart- 
ment’s resources will be spread over a field—that of 
education—which cennot be specifically described as 
scientific and industrial research. Scientific and 
industrial research has, of course, a certain educa- 
tional value, both ñ its execution and in the dis- 
semination of its results, and it would be mpracticable 


to draw a sharp distmction between the research and. 


the educational functions of the Départment. None 
the less, a stage appears to have been reached when 
the Department’s expenditure as presented may give a 
fictitiously high impression of the actual expenditure 
on research; some means should also be sought of 
giving a figure for ifs educational activities. This is 
unportant, less perkaps in relation to the Depart- 
ment’s own accounts at present than in relation to 
the national expend-ture on higher education. It is 
an argument for a mcre determined effort to obtain an 
overall picture of the distribution of the resources of 
Great Britain in research, in university education, 
in technological education and in technical education, 
in such a way that sound decisions are possible as to 
re-allocation where necessary, and at such a level 
that effective action can be taken without being 
thwarted by sectional views or departmental prejudice. 





IMPORTANCE OF PORPHYRINS 
IN MEDICINE 


Porphyrins 

Ther Biological and Chemical Importance. By Prof. 
A. Vannotti. (Translated by Prof. C. Rimington.) 
Pp. ix +258+15 platəs. (London : Hilger and Watts, 
Lid., 1954.) 50s. nes. 


N 1937 tbe firm o? J, Springer, Berlin, aiea 
a book entitled “Porphyrine und Pogphyrinkrank- 
herten” by Dr. A. Vennotti, professor of medioime m 
the University of Laszsanne. Thathbook which ably 
summarized. the chntal literature on porphyrias and 
related conditions afd other biological work, has not 
been available in Brisain for seme time. In addition, 
a large amount of work has been done in this field 
* 
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in recent years, and the publication of the present 
volume is welcomed. Clinicians and others with 
special interests in porphyrins will be grateful to 
Prof. C. Rimmgton for having undertaken the task 
of translatmg the book into English. 

The main value of the book lies in the chapters 
dealing with ghe clinical and pathological aspects of 
porphyrins. Here Prof. Vannotti draws upon his own 
wide experience and his intimate knowledge of the 
clinical literature. Many orginal papers; to which 
reference ıs made, have appeared m European 
journals not readily available, and this feature makes 
the book particularly valuable to the English- 
speaking reader. Specialists will not always agree 
with Prof. Vannotti, for example, in his assessment 
of vitamins in the tredtment of porphyria. There is 
also some doubt whether some of the methods, such 
as those recommended for the separation of por- 
phyrins, are sufficiently reliable or accurate according 
to modern standards. Nevertheless, this book will be 
of value to the clinician or pathologist interested in 
-porphyrias or other conditions in which increased 
amounts of porphyrins are excreted. ‘ 

Prof. Vannotti states in his foreword that this 
book “is, in no sense, a mere revision of the older 
monograph, but a new book embodying modern 
concepsions of pigment metabolism”. But the reader 
who expects on seeing the title and sub-title an 
up-to-date account of the organic chemistry, phys- 
ical chemistry, biosynthesis or metabolism of 
porphyrins will be somewhat disappomted. The 
structural chemistry is given in @ very elementary 
form, and the physical chemistry is curiously old- 
fashioned. Neither can the treatment of the general 
biochemistry of the porphyrins be considered satis- 
factory. Thus no reference 1s made to the important 
work of Granick, which shows that porphyrins are 
precursors of chlorophyll in alge. Recent results 
elucidating, by means of isotopes, the steps leading 
from glycine and succinic acid to porphyrins are 
mentioned, but are not adequately discussed, nor are 
they woven into the general fabric of the book. 

One feels therefore that, while this book of Prof. 
Vannotti will be of great value to the medical, and 
particularly clinical, reader, ıt cannot be recom- 
mended as a general introduction into the chemistry, 
biochemistry or biology of porphyrins. 

A. NEUBERGER 


PSYCHOLOGY AND 
MYTHOLOGY 


The Origins and History of Consciousness 
By Dr. Erich Neumann. (Translated by R. F. C. 
Hull.) Pp. xxiv+494427 plates. (London: Rout- 
ledge and Kegan Paul, Ltd., 1954.) 30s. net. 


T book is not concerned, as its title might lead 
the unwary reader to suppose, with the classical 
problem of the emergence of consciousness in the 
evolution of hving matter: it is concerned with the 
emergenc8 of consciousness from ‘the unconscious 
mind’. eThe central theme es yet another psycho- 
logical variamt of the thesis that ‘ontogeny recap- 
itulatés phylogeny’. What is distinctive of this 
variant is tke ide that both the ontogenetic and the 
phylogenetic sequence correspond to that of a series 
of mythologies, thése my#®ologies being symbolical 
projéctions of struggl&s within the human psyche. 
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“It is the task of this book”, writes the author, “to 
shew that a series of archetypes 1s a mam constituent 
of mythology, that they stand in an organic relation 
to one another, .and that their stadial succession’ 
determines the growth of consciousness”. ‘This is. 
fairly clear, but the #uthor proceeds: “Normally the. 
archetypal stages are hved through without disturb- 
ance, and the development of consciousness proceeds 
in them ‘just.as naturally as physical development 
proceeds ın the stages of bodily maturation. As organs 
of the psyche’s structure the archetypes articulate 
with one another ‘autonomously, like the physical 
organs, and determine the maturation ‘of the per- 
sonality in a manner analogous fp the biological. 
hormone-components of the physical constitution”. 
Gathering momentum, the argument plunges to 
quite incredible depths of obscurity. The following 
is fairly representative of the style and texture of 
the exposition: ‘Besides possessmg an ‘eternal’ 
significance, the archetype also has an equally 
legitimate historical aspect. Ego consciousness. 
evolves by passing through a series of ‘eternal: 
images’, and the ego, transformed in the passage, 1s 
constantly experiencing a new relation to the arche- 
types. Its relation to the eternality of the archetypal 
images is a process of succession in time—that 1s to 
say, it takes place in stages. The ability to perceive, 
to understand, and to interpret these images changes 
as ego consciousness changes ın the Gourse of man’s 
phylogenetic and ontogenetic history ; consequently 
the relativity of the eternal image to the evolving ego 
consciousness becomes more and more pronounced”. 
The work, however, is clearly addressed to advanced 
students of Jungian psychology, and for them no 
doubt ıt is an essential text. It is commended to 
them in a foreword by Jung himself. He describes it 
as begmning where he himself, were he granted a 
second lease of life, would start to gather up the 
disjecta membra of his own writings. He commends 
it, too, as presenting “‘a unique history of the evolu- 
tion of consciousness”, and as representing the body of 
myths as.the phenomenology of this same evolution. 
It would certainly seem that the author has some- 
thing important to say, but it is difficult not to 
believe that what he has to say coygld have been said 
more clearly. C, A. Macs 


CHEMICAL SPECIFICITY IN 
BIOLOGICAL INTERACTIONS 


Chemical Specificity in Biological Interactfons - 

Gurd. (Memoirs of the 
University Laboratory of Physical Chemistry Relateall 
to Medicine and Public Health, Harvard Univecsity 


—No. 3.) Pp. xv+234. (New York: Academic 
Books, Inc.; London: Academic Books, Ltd., 1954.) 
6 dollars. 


PART from the introductory chapter by the 
late Dr. E. J. Cohn, this book consists- of twc 
independent parts, the first of which is made up off 
five papers, as follows: the effects. of X-ray andil 
other radiations on proteins arfd living tissues, by 
S. Warren ; physical and chemical properties of the 
steroids related to protein binding, by R. B. Turner ; 
biochemical problems of the steroid hormones, by 
T. F. Gallagher; some studies on the active principles 
of the posterior pituitary gland, by V. du Vigneaud ; 
and the influence of ion- exchange chromagography 
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upon our concept of the structure of ribonucleic acid, 
by W. E. Cohn. This is a ratber heterogeneous 
«collection of titles; though they could each deal 
with the subject of the symposium from a different 
pooint of view, the authors do pot really appear to 
have this in mind. However, each of these five papers 
is a very clear exposition written by distinguished 
people about their own researches. The lectures 
published here, were originally delivered at Harvard 
in February and March 1952. Clearly, seminars on 
original researches lose much if published two and a 
“half years later. 

- The second part of the book consists of four papers 
by C. D. Coryell,*J. Schubert, G. Schwartenbach and 
G. Scatchard (with W. L. Hughes, F. R. N. Gurd 
«and P. E. Wilcox) which present a unified story. 

Before the Second World War the main interest of 
mhe Department of Physical Chemistry at Harvard. 
“University Medical School was in the ionizing groups 

of amino-acids, peptides and proteins and the 

oroperties of these compounds which are a con- 
sequence of their ionic side-chains. After the War 
such knowledge was applied in a number of labor- 
atories to the study of the interaction of amino-acids 
and proteins with metals and other ions. The results 
of such studies can give information about the 
reactive groups on the surface of protein molecules, 
«hey can define the catalytic sites of enzymes and. 
Whey can give information about the specific role of 
sertain metals m some enzyme catalysis mechanisms. 
wiurthermore, E. J. Cohn and his colleagues have 
made great use of specific metal-protein mnteractions 

‘or the purification of certain proteins. 

The four papers of the second half of the book deal 
with the fundamental aspects of the interaction of 
netals with small molecules and proteins from a 
heoretical point of view, and give a good review of 
he available experimental results. Such a good 
xvecount of the work in this field, which is going on 
it Harvard ang in several other laboratories, is very 
welcome. It b a pity that some of the space of this 
volume has not been devoted to quantitative data 
or van der Waals forces in specific protein-protein 
nzyme-—substrate and antigen-antibody interactions. 

e H. GUTFREUND 


ION-SOLVENT INTERACTION 
IN SOLUTIONS 


onic Processes in Solution 
aoy Dr. Ronald W. Gurney. (International Chemical 
Series.) Pp. ix+275. (London: McGraw-Hill 
BCublishing Co., Ltd., 1953.) 46s. 6d. 


HE properties of an electrolyte solution are 
influenced by long-range Coulomb forces, by the 
ffect of each ion on the solvent molecules in its 
ieighbourhood, and by the nature of the close-range 
‘orces when ions approach one another and their 
zones of modified solvent interact. Since the accept- 
ance of the Debye—Hiickel theory, the centre of 
nterest in electrolyte solutions has been in the 
sjhorter-range forces between ion and solvent or 
setween ion and ion; but though data have con- 
‘inmued to_be accumulated, their interpretation has 
æn dependent on advances in our understandmg 
Xf the nature of liquids. , i 
In thig,book by the late Dr. R. W. Gurney attention 

s focused on the solvent molecule, and his novel treat- 
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ment leads him to some very interesting and suggestive 
donclusions. Picture a group of water molecules 
arranged in the open liquid strticture. The central 
molecule will have four nearest neighbours tetra- 
hedrally arranged, two with protons directed towards 
negative regions of the central molecule and two with 
the opposite orientétion. Outer molecules of the 
group will contribute to the stability of this arrange- 
ment. If now the zentral molecule is replaced by 
an atom of nearly equal size on which we imagine 
an electrical charge of gradually increasing magnitude 
to accumulate, the state of lowest potential energy 
will eventually be ore in which the four water mole- 
cules in contact wich the ion each has a proton 
pointing towards it, if the charge is negative, and 
vice versa if it is posisive. But before the ionic charge 
has become large enough to impose this arrangement, 
it’ must have passed through a critical value for 
“which there is no preferred direction of the adjacent 
molecules. Gurney considers that this critical value 
is only a little less than the electronic charge Itself, 


so that rather large univalent ions, like the cæsium ° 


and bromide ions, wil produce disorder in the solverit 
surrounding them, wrereas small or multiply-charged 
ions will be able to cet up around themselves a new 
arrangement of local order more stable than that 
existing m pure water. 

As a primary cciterion of the order—disorder 
situation, Gurney uses the viscosity coefficients of the 
ions. Wolfenden aml his collaborators pointed out 
many years ago a correlation between these viscosity 
coefficients and the temperature coefficients of the 
ionic mobilities ; for example, at ordinary tempera- 
tures the cesium ion, which has a relatively high 
mobility and low temperature coefficient, reduces the 
viscosity of water, and all these effects can be 
attributed to a loosening of the water structure. 
Gurney takes this further, and shows a striking rela- 
tion between the viscosity coefficients and the 
entropies of solution, and, finally, a correlation 
between the activity coefficients of uni-univalent 
electrolytes and tke order-producing or order- 
destroying charactersstics of their constituent ions. 

Dr. Gurney does not give a discussion of ion-pair 
formation, but here, too, his methods are suggestive. 
The experimental dissociation constants derived by 
semi-empirical methods for such electrolytes as 
cæsium chloride have for long been regarded as 
‘impossible’ by many physical chemists because 
(a) quantum-mechan:cal forces will be absent, and 
(b) Bjerrum’s ‘electrostatic treatment predicts no 
association between euch large ions in water. The 


. reply to this argument hasbeen that an electrostatic 


theory using the normal dielectric constant of water 
cannot give quantitative results for ions at their 
minimum distance of separation; and this is given 
substance by Gurney’s picture of conditions in the 
co-sphere of solvent surrounding each ion. As these 
overlap, the resulting free energy change is equivalent 
to a substantial short-range force of attraction (or 
repulsion) between the ions, in terms of’ which the 
ion-pair may be more sharply defined. ° 
These comments by no means exhaust she topics 
to which this book suzpjies a fresh approach., Every- 
one interested in the dissociation gonstants of 
weak acids should read the treatment of acid-base 
equilibria, in which agam the importance of the 
entropies in water of the anions is emphasized ; and 


readers, whether they agree with everything said. 


or not, will find the whole book stimulating- and ~ 


provocative. C. W. Davies 
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Introduction to Elliptic Functions, with Applications 
By F. Bowman. (Pp. 115. (London:. Englis 
Universities Press, Ltd., 1953.) 12s. 6d. net. : 


HIS book is for the use of physicists or engineers 
who desire a knowledge of those properties of 
elliptic functions which are useful in applications. It 
deals „only with the Jacobian functions; the Weier- 
strassian functions are excluded. The first chapter 
shows how ordinary trigonometrical functions can be 
derived from the inversion of a definite integral, and 
how asimilar procedure leads to the Jacobian elliptic 
functions, the properties of which for a real variable 
are then deduced. The second chapter deals with 
elliptic integrals of the first, second and third kind. 
The third chapter gives applications to geometry, 
dynamics, spherical trigonometry and potential. The 
fourth chapter again uses the analogy with trigono- 
metry to deal with the case of complex variables. 
Then follow no less than four chapters on the 
theory and applications of conformal transformation 
of elliptic functions and integrals. The applications 
include hydrodynamics, using the Schwarz—Christoffel 
transformation, electricity and magnetism. It is 
rather surprising to see Landen’s transformation, a 
purely mathematical result, deduced from a physical 
problem. The ninth chapter shows how an integral, 
the integrand of which is the reciprocal of the square 
root of 2 quartic, can be reduced to the standard 


forms discussed in the second chapter. The tenth and . 


last chapter is more difficult thén the rest of the book ; 
it deals with the rather heavy reduction of a certain 
degenerate hyperelliptic integral, and applies the 
result to a problem concerning an electric condenser. 
The book concludes with a bibliography of text- 
books and numerical tables, lists of formule and an 
index. A valuable feature is the large number of 
examples. The book should be found very useful. 
H. T. H. Praaatio 


Jiri Procházka: Uvaho o Funkcich Nervové 
Soustavy 

(Georgius Prochaska: De Functionibus Systematis 
Nervosi Commentatio). Edited by M. Petraén and 
E. Gutmann. (Prague: Academia Scientiarum 
Bohemoslovenica, 1954.) 

HORGE PROCHASKA (1749-1820), successively 

professor of physiology at Prague and Vienna, 
is now recognized as one of the most important 
pioneers of our knowledge of reflex action. He intro- 
duced the concept of the sensoriwm commune within 
the central nervous system, impressions conveyed in 
the sensory nerves being ‘reflected’ there upon the 
motor nerves. He was-‘also the discoverer of the 
olivary bodies and: foreshadowed several later neuro- 
logical generalizations. His great work on the 
functions of the nervous system, written in Latin, 
“De Functionibus Systematis Nervosi Commentatio” 
(Prague, 1784), has now been reproduced in facsimile 
by Dr. M. Petrén and Dr. E. Gutmann, together with 
a Czech translation and introduction, and abundant 
notes. Their book is in typography and lay-out of 
high Standard, and quite worthy of the historical 
achievements which it commemorates and expounds. 
Indeed,eit constitutes a model for such productions, 
for it is equipped with an exhaustive index and an 
admusble biographical glossary of the outstanding 
physiological wrifers and research workers of Pro- 
chaska’s own time and the preceding period. The 
only regret that can be vetced,‘s that the excellent 
introduction was not®given in one of the Western 
‘congress’ languages as well as in the Bohemian 
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tongue. But it is good to see such honour paid to» 
one of the greatest forerunners of Setchenov, Pavlov 
and Sherrmgton. JOSEPH NEEDHAM | 


An Introduction to Pathology 

By Prof. G. Paylinf Wright. Second edition. Pp. 
xii+ 636. (London: Longmans, Green and Co., Ltd., 
1954.) 40s. net. 


HE period following the outbreak of the Second 

World War was marked by a gradual change in. 
the approach to several of the basic medical sciences. 
Pathology ceased to be based largely on morphology, 
and it came increasingly to be regarded as a subject 
which should be approached from the functional 
point of view. Many years ago Sir Michael Foster 
said that the science of meteorology could not be 
divided into the science of good weather and the 
seience of bad weather, but the full significance of 
his remark was long unheeded by pathologists. This 
excellent work by Prof. G. Payling Wright was 
perhaps the first book on general pathology to follow 
this method to its logical conclusion. First publishedt 
in 1950, it was reprinted twice. The new secondi 
edition includes additional chapters on the genera. 
manifestations of allergy and on the effects om 
ionizing radiations. 

. This work is an ideal introduction to clinical work. 
since it is based throughout on the etiological ano 
functional approach. A third of the book is devoteo 
to tumours, and the large sections on the causatior. 
of new growths is a masterly discussion of an enormous 
field. The usefulness of the book is enhanced by the 
historical treatment of the subjects, and the references 
which were given in the first edition have been 
increased. This popular work is a real inducement te 
the student to carry his reading further. 


Science and its Background 
By Dr. H. D. Anthony. Second edition. Pp. ix+ 
337. (London: Macmillan and Co., Ltd.; New 
York: St. Martin’s Press, 1954.) 20s. net. - 


SECOND edition of Dr. Anthony’s useful book 

is welcomed, and it is pleasing to know that the 
work has had such a wide vogue already. To his 
short and readable account of the*history of humar 
affairs as they have. been modified by man’s increasing 
knowledge and use of natural phenomena, the autho: 
has added two additional chapters. In the first he 
discusses the post-war utilization of scientific develop 
ments, and in the second, the pursuit of science fow 
its own sake. 

Clerk Maxwell’s optimistic inaugural address as 
Cavendish professor, in 1871, is more than ever ir 
need of fulfitment—‘‘the popularization. of scientific 
doctrines 1s producing as great an alteration in the 
mental state of society as the material application: 
of science are effectmg in its outward mental life” 
For this Dr. Anthony’s book, which 1s free from the 
political bias which has marred more pretentious 
works, is a good introduction. 

It is a pity that the second edition had to go t« 
press before the Piltdown hoax had been fully 
exposed, and another dawn had broken upor 
Hoanthropus! But if the veryeelect were deceivec 
for so long a time, the interpreter of their works anc 
ideas can scarcely be blamed. 

There is a photograph of the Leaning Tower o 
Pisa to illustrate the account of Galileo’s weight 
dropping experiment. It would be interesting tc 
try to Ji the origin of the Leaning Tower legend 

W. L. SUMNER 
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By Sr GRAHAM SUTTON, C.B.E., F.R.S. 
e Director l 


HE State meteorological service of Great Britain 

came into being in 1855 as the Meteorological 
Department of the Board of Trade, with Admiral 
Robert FitzRoy in charge. The word ‘Office’ was not 
used until 1863. The primary duty of the new 
Department was to‘collect observations on weather 
and ocean curreyts for the benefit of shipping. The 
possibility of scientific weather forecasts, as distinct 
from the traditional lore of the seaman and the 
farmer, had been realized for some time before 
FitzRoy took up his duties; and simple weather maps 
had been shown in the Great Exhibition of 1851 
as an illustration of the potentialities of the tele- 
graph. In 1860 FitzRoy, with Le Verrier of Paris, 
began the regular collection of observations by 
telegram, and in the following year a storm-warning 


system for ports was instituted and daily forecasts- 


were supplied to the Press. 

Soon after FitzRoy’s death in 1865 the storm 
warnings and daily forecasts were suspended, on the 
advice of a committee of the Royal Society, on the 
grounds that the scientific knowledge available was 
inadequate for the preparation of forecasts. At the 
request of the Government, the committee assumed 
control of the Office in 1867, with R. H. Scott as its 
chief executive officer, a post which he held, under one 
title or another, until the end of the century. Largely 
because of the enthusiasm of Sir Francis Galton, the 
committee equipped seven observatories with instru- 
ments for the continuous recording of pressure, tem- 
perature, wind and rainfall and began the systematic 
study of the form and movements of atmospheric 
disturbances. By 1879 sufficient confidence had been 
acquired for the resumption of the publication of 


forecasts; but probably the most significant event’ 


of this period was the first of a long series of inter- 
national conferences for the standardization of 
methods of making and reporting observations, held 
in Leipzig in 1872. 


From 1877 onwards the official service was con- 


trolled by a paid Meteorological Council, the secretary 
of “which acted as director of the Meteorological 
Office. The service was almost entirely operational 
and research was left to outside workers. 


Influence of Napier Shaw 


Scott retired in 1900 and the Meteorological Council 
invited Dr. (later-Sir) Napier Shaw, a well-known 
Cambridge physicist, to take his place. This was a 
highly significant choice, and perhaps the most 
important event in the history of the Office. Shaw 
not only gave direction and impetus to the scientific 
aspects of the service, but also began to attract mto 
the Meteorological Office men of real scientific ability, 
such as Ernest Gold and R. G. K. Lempfert. He also 
enlisted the aid of W. H. Dines, perhaps the most 
gifted designer of *meteorological instruments that 
the world has known. Dines was never a member of 
the staff, but throughout his life remained closely 
connected with the official service. 

The most active period of Shaw’s, directorship, 
from 1900 to the outbreak of the First World War, 
undoubéedly placed the Meteorological Office in the 
forefront of the meteorological services of the world. 


Dines’s instruments. in particular the*pressure-tube 
anemometer, the balloon meteorograph and the 
radiometers, provided a wealth of reliable data, and 
forecasters began tc argue more by physical prin- 
ciples and to rely less on ‘analogies with past situa- 
tions. The philosonohy of the science during this 
period is perhaps beet summed up in Shaw’s classical 
book, “Forecasting Weather”, first published in 1911: 
This work (which is much in the tradition of Clark 
Maxwell’s “Heat”) is now largely outmoded, but 
still remains as a delight, not only for the elegance 
and clarity of the writing but also because of the 
shrewd blend of fluid dynamics and thermodynamics 
with the practical kusiness of synoptic analysis for 
the routine forecast. 

Progress, however was limited because of the lack 
of the third dimension, and the typical atmospheric 
disturbance had perforce to be regarded as something 
taking place in the horizontal plane. Upper winds 
could be observed only in clear weather, and although 
the balloon meteorograph had established much of 
the climatology of the high ‘atmosphere, the success 
of a sounding depended entirely on the chance of 
recovering the record intact after the balloon had 
burst. The forecastar was denied up-to-date know- 


ledge of temperaturs and humidity except at the 


surface, for the aeroplane was. still in its infancy. 
Nevertheless, considerable strides were made. 
Gold’s classical study of upper winds brought out 
forcibly the domirating influence -of the geo- 
strophic balance, ard the Shaw-—Lempfert analysis 
of the trajectories of air masses laid the founda- 
tion for the subsequent Norwegian work on frontal 
theory. 


Administrative Structure 


During the First YVorld War, the urgent need for 
specialized meteorobgical information led to the 
formation of separate services for the Navy, Army 
and Royal Air Force; but in 1920 the Government 
took the decisive ste> of uniting thé various services 
under the Air Ministry. This arrangement, which 
was viewed, with misgiving by some meteorologists, 
continues to the present day, except that -the 
Admiralty retains control of its own Naval Weather 
Service. The general policy of the Meteorological 
Office is the responsibility of the. Secretary of State 
for Air, who is advised by the Meteorological Com- 


mittee, composed of representatives of the Royal” 


Society, British universities and various Government 


departments. Finanzial control is exercised by the 
Air Ministry througk the usual Civil Service mach- 
inery, but the Direczor of the Meteorological Office 
acts directly under the authority of the Permanent 
Under-Secretary and not through the Air Ospuncil. 
In practice, this means that the Officer although 
necessarily in close ccnéact with the Royal Air Force, 
remains a very individual element of the Air Ministry 
and carries out its primary duty of acting ‘as the 
State Meteorological Service, with the advantages 
that accrue from attachment to a large Department 
of State. At preseps, eke staff number more than 
3,000 and Air Ministry estimates for 1955-56 provide 
nearly £34 million for meteorology. 

& 
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Development of Aeronautical Meteorology 


In 1920 Sir George Simpson succeeded Sir Napier 
Shaw as director, a post he held until his retirement 
in 1938. This period in the history of the Office 
coincided with the rapid development of aviation. 
The First World War had seen a great increase in 
the number Sf professional meteorologists, the most 
notable accession being Captain (now Sir David) 
Brunt, who became superintendent of Army Services, 
a post which fortunately allowed him opportunity to 
engage in the researches which have since made his 
name famous. Against this must be set the loss of 
L. F. Richardson, who resigned from the post of 
superintendent of Eskdalemuir Observatory (the 
geophysical observatories of Kew and Eskdalemuir 


‘had passed from the control of the National Physical 


Laboratory to the Meteorological Office in 1910) on 
conscientious grounds, but not before he had sown 


‘the seeds of ‘numerical forecasting’ by his work on 


the integration of the equations of atmospheric 
motion. Nearly thirty years had to elapse before 
the invention of the electronic digital computer 
made this concept practicable for operational fore- 
casting. 

Under Simpson, the Office developed into ‘an 
efficient technological organization, especially well 
adapted to serve the ever-growing needs of aviation, 
both military and civil. Despite the fact that research 
was not organized on any large scale within the 
Office, but was left to the efforts of individual workers, 
the period between the Wars was one of great scientific 
activity. Forecasting received its greatest forward 
impulse in the development of the Bjerknes polar- 
front methods of analysis, and Simpson and Scrase 
did much valuable work on the structure of thunder- 
storms. At Porton, N. K. Johnson (who later suc- 
ceeded Simpson as director), working largely under 
the guidance of Brunt, laid the foundations of 
micrometeorology. The greatest advances, however, 
were in the field of instrumentation, the most 
significant feature being the application of tele- 
metering techniques to the measurement of winds, 
pressure, temperature and humidity by free balloons 
equipped with small radio transmitters. For the first 
time, the properties of the atmosphere could be 
recorded as the balloon ascended, regardless of the 
presence of cloud. This in turn meant that the 
structure of the atmosphere in depth became known 
to the forecaster in time for him to include these 
factors in his analysis. 


The Second World War and Afterwards » 


Sir George Simpson retired in 1938 and was suc- 
ceeded by Sir Nelson Johnson. The necessity of a 
research organization within the Office was recog- 
nized by the appointment of an assistant director to 
supervise investigational work, but any further plans 
were disrupted by the outbreak of war. During the 
next six years the demands for operational forecasts 
became enormous, and the staff was increased ten- 
fold to -a maximum of about six thousand by the 
recruitmeygt and training of scientists from other 
professiqns. The technique of forecasting changed as 
upper-air datg became more abundant, and the idea 
of studying the absolute and relative topographies 
of surfaces et caastant pressure gradually became 
established.” In,1942 the Meteorological Research 
Committee was formed ang, has s*continued in being 
ever since. It has three sub-committees which main- 
tain an active interest in all the research activities of 
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the Office. The sub-committees deal on the average 
with some -forty or so “Meteorological Research 
Papers’ every year, most of which are original con- 
tributions by members of the staff. The same year 
saw the formation of the Meteorological Research 
Flight, which operates from the Royal Aircraft 
Establishment, Farnborough, and has provided much 
reliable information on the structure of the high 
atmosphere, especially in relation to itẹ water vapour 
content. 

Sir Nelson Johnson retired m 1953 and I was 
appointed to succeed him. 

At the present time the Office permies under the 
director, the principal deputy director (Dr. J. M. 
Stagg), and three deputy directors in charge of fore- 
casting (Mr. S. P. Peters), services (Dr. A. C. Best) 
and research (Dr. R. C. Sutcliffe), respectively. The 
research activities of the Meteorological Office now 
cover a very wide field and it is possible to mention 
here only a few of the more prominent items. The 
advent of the high-speed computer has directed 
attention to the possibility of forecasting the develop- 
ment of the pressure field over a limited area by the 
step-by-step integration of the hydrodynamical 
equations. This concept was first introduced by 
L. F. Richardson in 1922; but the modern approach 
arises more from the work of ©. G. Rossby on long 
waves and the pioneer studies of R. C. Sutcliffe on 
the relation between vorticity and cyclonic develop- 
ment. These ideas have been applied to simple 
atmospheric models by a number of workers, chiefly 
Charney and Thomson in America, and Sawyer and 
Bushby in Britain. In this way predictions of the 
pressure field for the next 24-48 hr. can be made in 
a time sufficiently brief for the forecast to be used 
operationally. So far, the method has not been taken. 
beyond the research stage, but enough has been’ done 
to show that there are considerable potentialities in 
this approach. On the other hand, little or no success 
has been achieved with forecasts forglonger periods, 
and the problem of predicting the general nature of, 
say, the next winter remains as baffling as ever. In 
the field of instrumentation, the Dobson—Brewer 
frost-point hygrometer has been developed’ success- 
fully for use by the Meteorologica® Research Flight, 
and the final stages in the production of a new radar- 
sonde equipment, capable of exploring the atmo- 
sphere to heights of the order of 100,000 ft., are in 
sight. This equipment, the most advanced in the 
world, has been developed jointly by the Instrument 
Division of the Meteorological Office, the Radar 
Research Jstablishment (Malvern) and, Mosaig 
Mullard, Ltd. 

On the operational side, the key station is “he 
Central Forecasting Office, Dunstable, which collects 
information from all parts of the world and redis‘ 
tributes it to local forecasters at military and civil 
aerodromes throughout Britain. Climatological work 
is concentrated at Harrow, where an experi advisory 
service is maintained to meet the needs of industry, 

“{ransport and the public generally. Broadcasting has 
become the principal means whereby the forecasts 
reach the public, and the Office supplies a team of 
forecasters to the B.B.C. Television Service for this 
purpose. An automatic telephone service for the 
London area is soon to come into operation—at the 
present time the forecast office at Kingsway, London, 
has to deal with about 80,000 telephone ae 
annually. ° 

No accqunt of the Meteorological. Office, however 
brief, should omit a reference to international 
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activities. During the hundred years of its existence, 
the Office has played a large part in fostering inter- 
national co-operation in meteorology, and the late 
Sir Nelson Johnson was president of the International 
Meteorological Organization duting the critical post- 
war period when the Organization handed over its 
responsibilities to the World Meteorological Organ- 
ization, one of the Specialized Agencies of the United 
Nations. The,staff of the Office take a large part in 
the activities of the World Meteorological Organiza- 
tion, especially in relation to its technical commis- 
sions, and he meteorologist has to accept foreign 
travel as an integral part of his official duties. 

The greatest "handicap from which the Meteor- 
ological Office has suffered during its first hundred 
years has been the neglect of meteorology as a subject 
for systematic study by British universities generally ; 
but there are now welcome signs of an awakening of 
interest. The Office has placed research contracts 
with the universities of Oxford, Cambridge, London 
and Wales (University College, Aberystwyth). and 
has stimulated interest in the science by inviting 
members of university staffs to serve on the Meteor- 
ological Research Committee. The need for basic 
study is, however, pressing, and although the Office 
has now a large and well-developed research side, 
backed by one of the finest collections of meteor- 
ological literature in the world, the professional 
meteorologist requires: more than ever” the support 
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of the academic worker to help him to grapple 


effectively with the many problems that await 
solution. 


+ 


THE GOVERNMENT LABORATORY 
POLONIUM SERVICE 


N April 193@ Dr. (now Sir George) G. C. Simpson, 
then director of the Meteorological Office (Air 
Ministry), approached Sir Robert Robertson, who 
was Government Chemist at the time, with the 
request that the Government Chemist’s Department 
should undertal% the polonium plating of the 
‘collectors’ of the instruments used for measuring 
atmospheric potential gradient at the observatories 
at Kew, Eskdalemuir, Dumfriesshire and Lerwick, 
‘Shetland. 

! The ‘collectors’ are copper rods, 3 in. long tapped 
to a 2.B.A. thread at one end, and they are plated 
with polonium for about half an inch at the other 
end. The originals were supplied by the Meteor- 
ological Office, but replacements have since been 
made in the Government Laboratory workshop. 
Experimental work has also been carried out with a 
split collector, plated over a narrow band in the 
middle of a cylinder 2 in. long, and % in. in diameter, 
that is made in two pieces for clipping on to a wire. 
In use, the standard type of collector is screwed to 
a-vod projecting from the wall of a building, the rod 
being: connected to the -needle of a quadrant-type 
electrometer. 

The record is stemdardized by measurements over 


open level ground. Before the introduction of the 


polonium-coated type, Kelvin ‘water drop’ electrodes 
were used at Kew and Eskdalemuir, and a spiral wire 
coated with a preparation containing radium at 
Lerwick. Potential gradient measuremehts have been 
made aj’ Kew since about 1840, and the record is 
tabulated since 1898. The quadrant electrometer in 
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use at present was set up in 1886; it is a slight 
fnodification of a very early model installed per- 
sonally by Lord Kelvin in 1873. 

Prof. Sidney Russ, of the Middlesex Hospital, 
supplied the Government Chemist’s Department with 


, used radon tubes, and from them Mr. C. O. Harvey 


prepared the plating solutions as radium D, E and F 
in N/2 (5 per cent) hydrochloric acid ; though since 
1935 the solutions have been made up in 0:15 N 
(1 per cent) nitric asid, which was found to be more 
satisfactory. On Msy 9, 1930, the first collector was 
dispatched to Kew Observatory, and since then more 
than four hundred. 3ollectors have been sent to the 
observatories at Kaw, Lerwick and Eskdalemuin 
The work, originally in the care of Mr. Harvey, has 
since been performed by Mr. J. L. Buchan, Dr. P. J. 
Hardwick, Dr. C. R. Hoskins and Mr. A. D. Baynes- 
Cope in succession. 

The techniques used are kept as simple as possible. 


Plating is by autodeposition, during 24 hr., from 


a magnetically stirred solution. Each of the six 
solutions used contains about 4 me. of radium D 
and is used about once every three months, allowing 
ample time for polonium to be regenerated from the 
radium D. Copper sccumulates in the solutions, and 
is removed every two years. 

The service was not interrupted in any way by the 
Second World War, and the only recorded mishap 
came in January 1933, when the collector in use at» 
Lerwick was blown away in a blizzard. A fresh 
collector was dispatched within twenty-four hours, 
and later, the collecsor was recovered, bent but still 
active and serviceakie. 

During 1954, information. on the length of useful 
service was obtainel from the observatories, and 
experimental data wsare,obtained in the Government 
Chemists Department. It was found that the loss 
of efficiericy in collestors was due more to adverse 
weather conditions tian to normal radioactive decay 
processes. The fog of December 1952 almost com- 
pletely deactivated the collector at Kew, whereas in 
fine weather in the spring in 1954 the Lerwick 
collector lost only a little more than the theoretical 
amount of activity. 

This account is published -by permission of the 
Government Chemisz, Dr. G. M. Bennett. 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 
REPORT FOR 1953-54 


F the persistence with which questions have been 
asked in the House of Commons in recent months 
concerning the Department of Scientific and Indus- 
trial Research is any guide, the Department’s report 
for the year 1953-54* should be received with 
exceptional interest. It includes a short report of 
the Committee of she Privy Council, over Lord 
Salisbury’s signature, and the thirty-ninth S&nnual © 
report of the Advisory Council, signed bf Sir Hugh 
Beaver; there is als&® the usual summarye of work 
carried out by the various research’ stations and 
boards and research associations-—in fact, the’ report 
follows the usual patzern of recent yeaw. Besides a 
summary of the Department's expenditure for the 
* Department of Scientic and Indusprial Research. Report for, the 


year 1953-54. (Cmd. 9386) Pp. 326. (London. H.M. Stationery 
Office, 1955.) 9s. net. 
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year ended March 31, 1954, there are appended lists 
of assessors to the Advisory Council, of the variou& 


. commuttees of the Advisory Council, research boards 


of the Department and their membership, of grants 
for special researches in progress or authorized during 
the year and a 27-page list of publications issued 
during the year. 

There is thus much useful material in its three 
hundred odd pages to assist either a member“ of 
Parliament or of the general public to form a sound 
opinion as to the value the nation is getting for an 
expenditure of £5,865,279 in 1953-54 and for which 
£6-5 million is provided in the Civil Estimates for 
1955-56. Nevertheless, as questions being asked in 
Parliament mdicate, the report does not really 
provide the background information by which the 


- soundness of the distribution of Britain’s effort m 


this field as a whole can be judged. The Department’s 
expenditure of £6 million has to be set agamst a 
figure of £200 milhon or more on civil research in 
the Civil Estimates ; nor does this figure take account 
of expenditure by industry on hke purposes, of 
defence research, which may have relation to cvil 
needs, or of that being carried out by the public 
corporations. The absence of any such broad back- 
ground information méans that judgment on par- 
ticular items of expenditure by the Department must 
be made with reserve. Nor is there evidence that any 
steps are being taken to improve the clumsy and 
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than in 1952-53 (£546,617 net). Expenditure of 
£314,407 on mechanical engineering was £31,750 less 
than in 1952-53; but although net expenditure on- 
building research (£411,594), fire research (£25,355) 
and forest productg research (£101,252) was also 
less than in the previous year, the decrease was only 
slight. Expenditure on research contracts, however, 

decreased. from £9,289 to £2,589. 

Net expenditure on the Chemical Research 
Laboratory increased by £10,779 to £124,353, on 
food investigation by £71,587 to £292,118, on fuel 
research by £9,292 to £246,984, on tha Geological 
Survey and Museum by £6,601 to £210,732, on 
hydraulics by £3,886 to £61,562, om pest infestation 
by £2,121 to £58,757, on radio’ research by £43,678 
to £94,397, on road research by £12,567 to £305,532, 
and on water pollution by £1,249 to £62,675. Head- 
quarters, administration, etc., accounted for £220,379, 
compared with £213,119, and £42,483 was provided 
for European nuclear research. 

For the latter purpose, £360,000 was provided in 
the Estimates for 1954-55, and this has been further. 
increased to £520,000 in the Estimates for 1955-56, 
so that a considerable proportion of the increase in 
the Department’s estimates over the two years is 
represented by grants for work outside Great Britain. 


` With Great Britain’s expenditure on the Atomic 


indirect arrangement by which questions regarding | 


the Department’s activities are handled in the House 
of Commons, to provide the Lord President of the 
Council with an adequate staff, or to strengthen the 
Department’s Intelligence and Information Division 
sufficiently to enable it to deal adequately with the 
matter of public relations, neglect of which appears 
to be responsible for a considerable proportion of 
Parhamentary questions. 

The gross expenditure of £5,865,279 compares with 
£5,773,303 gross in the previous year and is reduced 
to £5,254,342 by various receipts (£317,970 being by 
the National Physical Laboratory) for work done for 
other government departments or for industry, the 
net increase on 1952-53 bemg £46,887 ; the estimates 
for 1954-55, as approved, provide for a further 
mcrease of £578,379. On October 1, 1954, the 
Department employed 4,220 staff of all grades 
(including 164 part-time), compared with 4,073 (159 
part-time) the previous year. Annual grants to 
research associations totalled £1,254,088 (compared 
with £1,449,635 in 1952-53), with a special grant of 
£1,839 and grants for special researches amounting to 
£412,431 (£317,321 in 1952-53). Grants‘ to students 
amounted to £295,419, an increase of £29,522, the 
number of students in traming being 1,009 compared 
with 976, and of these 415 were new. Of the eleven 
senior research awards, four were new, and 26 new 
grants for special researches brought the total of such 
grants to 58, compared with 70 in 1952-53 and 91 
in 1951-652. Six of these awards were in physics, 
three in chemistry and one each in biology and 
engineering ; and of the grants for special imvesti- 
gations, twenty-five were in physics, seventeen in 
chemistry~and four each in mathematics and astro- 
nomy, in biology and in engineering. Chemistry claimed 
427 and physics 300 of the students receiving grants ; 
99 were in engineering, 97 in biology, 38 in mathe- 
matics and astronomy, 32 in geology and 16 in 
metallurgy. 

Expenditure of £83b, 019° gros? or £513,049 net on 
the National Physical Laboratory was shghtly less 


aw 


Energy Authority already running at £50 million a 
year, this addition needs to be remembered ın con- 
sidering the allocation of scientific effort, while of the 
Department’s grants of £400,000 for special researches, 
some £300,000 a year is for support of nuclear physics 
research in universities. For this latter purpose the 
Advisory Council has now constituted the Nuclear 
Physics Sub-Committee of its Scientific Grants Com- 
mittee as a full committee, the terms of reference of 
which include, besides the consideration of appli- 
cations for grants, the keeping under review of the 
scientific aspects of the Department’s responsibilities 
arising from the United Kingdom’s gnembership of 
the European Organization for Nuclear Research. . 


Government Establishments 


The Advisory Council now reports substantial 
progress in the building of the new Mechanical 
Engineering Research Laboratory at Hast Kilbride, 
where the -hydraulic machinery . laboratory is 
approaching completion and new laboratories for the 
Divisions of Heat, Mechanisms and Metrology are 
likely to be started soon. The non-industrial staff is 
now 190, an mcrease of 25-per cent during the year, 
and recruitment of a further 40 has been authorized. 
In the Divisions of Mechanics and Materials, loads and 
stresses occurring in engineermg components in 
service and the wey materials behave when subject 
to these stresses are being determined by analytical 
or experimental methods, so that more efficient use 
can be made of existing and new engineering materials. 
The emphasis is on repeated loading, that is, fatigue, 
and on materials for use at high temperatures, 
including the continuous deformation of metals under 
steady loads. In the Fluid Mechanics Division 
modern knowledge of fluid dynamics, especially that 
gained in aerodynamics research, is being applied to 
mechanical engineering problems, for example, with 
the view of improving.the efficiency of water-turbines, 
pumps and other hydraulic machinery. In a fourth 
Division, thé study of the fundamental causes of 
friction and wear between rubbing surfaces, and of 
techniques for their reduction in machinery has con- 
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tinued. Electron microscope examination indicated 
that unused lubricating oils for diesel engmes con- 
‘heavy-duty’ additives were true solutions. 
Tests im which the flow of lubricant through a high- 
speed bearing has been followed by usmg a trans- 
parent outer bearmg shell and mtrod & fluor- 
escent dye excited by ultra-violet light mto the oil 
indicate the need for speomwl care m designing the 
passages by which oul 1s mtroduced mto the bearmg. 
Basic components of mechanisms, such as gears, 
ball-bearmgs and universal jomts, are bemg studied 
m the Divwion of Mechanisms and Metrology, to 
improve their operation and reduce noe, while the 
Plasticity Divistén ıs seeking a fuller understanding 
of the fundamental mechanism of plastic flow which 
should facilitate more efficient use of materials, more 
exact and economical design of machmery and a 
saving in power. The Division of Heat Transfer and 
Thermodynamic Tables 1s endeavouring to increase 
the efficiency of heat transfer equipment, meludmg 
‘boilers, condensers, heat exchangers and many types 
of chemical engmeering plant, and 18 preparmg tables 
of thermodynamic properties of workimg fluids used 
in engineering, correlating and co-ordinatmg data 
from various sources. The Mechanicel Engineering 
Research Laboratory was one of the Department's 
eestablishmenta visited by the Advisory Council 
eduring the past year. 
At the Building Research Station, which was also 
visited by the Advisory Council, full-scale tmals were 
carried out ın conjunction with the National Federa- 
tion of Building Trades Employers of the use of 
<r-entrained sand-cement mixes for external ren- 
derings and internal undercoats to plaster, and of 
the use of zmc oxychloride pamt as an additional 
«means of preventing the spread of dry-rot ın timber. 
Research on concrete continued with 
aparticular reference to the mvestigation of fire 
mresistance im collaboration with the Jomt Fire 
Research Organization, and it 1s now clear that 
aufficient protection can be given to prestressed 
econcrete to allow its use ın large structures where 
afire resistance 1s mportant. Results of an mvesti- 
gation, carried out m collaboration with the Metro- 
polten Water Board, indicate the possibility of 
«lispensing with expensive steel lung ın a proposed 
«new deep-water tunnel some twenty-srx mules long, 
with large savings ın money. A major stage was 
«completed in the mvestigation of single-stack plumb- 
ing, and design rules were published applicable to 
flats of up to five stories, which offer savings of 
40-50 per cent ın the cost of the prpe-work over 
conventional plumbing arrangements. The extensive 
site trials carried out with the use of rail-mounted 
tower cranes for two- and three-story buildings show 
that a considerable reduction of building costs can 
be expected on most sites. Good progress has been 
made in the study of alternative methods of house- 
construction using factory-made components and 
dry-finished interiors. 

The Fuel Research Station was also visited by the 
Advisory Council during the year and the problems 
of this Station are receiving particular attention. 
The Advisory Council believes that the Station ıs 
still of high importance as a national centre for the 
study of fuel problems, and an unmediate merease in 
staff has been IRAE to ay TEE work on 
atmospheric pollution mestic heating. Experi- 
mental ae on the gasification of cd&l fines with 
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and meressing attention 1s being given to the flow 
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properties of residual fuel oils, where more funda- 
Yhental knowledge ıs required if a satisfactory test, 
applicable to all types of residual fuel oils, 13 to be 


‘evolved. The rachoactive tracer technique has been 


used. to investigate the mechanism of formation of 
the alkal: sulphates responsible for bonded deposits 
in. boilers, and further development work has been 
earried. out on different types of combustion, chamber 
for burning solid fuel in industrial gas turbines. The 
facilities of the Calorimeter Buildmg are fully 
occupied in the stucy of the heat distribution from 
various types of domestic heating appliance, and a 
new and mmproved mstrument for recording and 
measuring domestic smoke has been developed. —_, 

Special reference « made in the Advisory Council's 
report to the work ol the Road Research Laboratory 
and of the Food Investigation Organization. In the 
field of safety, the frmer has been concerned with 
the properties of toughened glass for windacreens, the 
construction of protective helmets of motor-cyclists 
and the value of yeLow head-light beams, while the 
Laboratory’s work cn dazzle indicates that a great 
improvement ım viribility could be obtained by 
improved setting of vehicle head-lamps. Several 
machines for spreadir g cement and mixing ıt mto soil 
as a road basis, developed with the Laboratory's 
help, are now in production, and attempts are being 
made to solate and identufy the organic constituent 
m certen sandy soils which prevents the setting of 
cement; the results have now been published of a 
study of the rheologieal properties of a wide range of 
fine mineral powdere when mixed with bituminous 
liquids, as part of am extensive investigation of the 
mechanical properties of dense bitumumous mixtures 
used for surfacing roads. 

The Food Investigation Organization comprises & 
headquarters in CamLridge and four divisions dealing, 
respectively, with >iochemistry and biophysics ; 
meat and meat procucts; fish and fish products ; 
and frut and vegetables. The Advisory Council 18 
satisfied that the arrangements for liaison with the 
many other organmations concerned with such 
problems are satisfactory, but ıt has established, as 
an experiment, a starding consultative committee on 
food research, representative of all the various 
sections concerned, -ncluding the research associa- 
tions. The work on rozen beef has shown that it 1s 
umpracticable to freaze sides of beef before rigor 
moriis sets ın; there 1s little danger that the use of 
blast tunnel freezers would damage beef by freezing 
1t before the occurrence of rigor mortis, but 1t has yet 
to be shown. that sucn early freezing 1s desirable. A 
specially designed diesel-electric trawler is bemg built 
to meet the researcl needs of the Torry Research 
Station, and ıt x abo planned to install plant to 
freeze the first part of the catch on an existing Arctic 
trawler and to operate the vessel for twelve months. 
Studies have been made of the effects of the pro- 
cedure used for freezng at sea on the quahty of the 
fish. A major problem ın the storage of home-grown 
apples 1s to reduce -he amount of lenticel rotting, 
caused by Gloeosportum species, of Cox's grange 
pippins stored beyond Christmas. The, types of 
canker and die-back >rpduced on apple trees by this 
species have been ideniified, and moculatiofi exper- 
ments indicate that twigs of Cox's orange pippin 
trees are affected more rapidly than twigs of Bram- 
ley's seedlmg. Losses during storage arf also caused 
by physiological olsangeg, within the frut itself, one 
of the most troublesome being scald. It 1s now clear 
that exceptionally fre summers are more likely to 
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produce fruit susceptible to scald than are normal 
English summers, and that the earlier the fruit is 


picked, the greater the risk of scald: with early~ 


picked apples the only satisfactory way of preventing 
scald is to wrap the fruit in oiled paper. Measurements 
are also being made of the loss of water from apples 
in commercial stores. Investigations of the phenolic 
constituents of plants have shown that the leuco- 
anthocyanins make an important contribution to 
astringency m cacao products, wines, fruits and fruit 
juices. Studies are being made on a semi-technical 
scale of the economic possibilities of ion-exchange 
processes for the preparation of ascorbic acid and 
other useful constituents from forage plants, and the 
route of synthesis of ascorbic acid from simple sugars 
has been discovered and effected enzymically in vitro. 

The account of the work of these research estab- 
lishments of the Department occupies some 80 pages 
of the report, and a further 115 are devoted to the 
work of the research associations. Only a few addi- 
tional examples can be given to illustrate the range and 
magnitude of the Depariment’s contribution to the 
national welfare. The work of the National Physical 
Laboratory and of the Chemical Research Laboratory 
has recently been reviewed in these columns. No 
more need be added here than that the Advisory 
Council directs attention to the formation at the 
former of a new Division for Electromies and Control 
Mechanisms, with a small group for studying the 
possibilities of increasing the mechanization of large- 
scale office work. This, it is beleeved, may make a 
major contribution to economy m the use of man- 
power. The Council also commends the two symposia, 
dealing with “Automatic Digital Computation” and 
“Engineering Dimensional Metrology”, held at the 
Laboratory in 1953, as a valuable means of dis- 
seminating knowledge of the Laboratory’s work and 
fostering the interchange of ideas with scientists and 
technologists outside the Department. 

The Joint Fire Research Organization is to study 
reports of large fires in general, since these account 
for a high proportion of fire losses, and in the textile, 
dyeing, bleaching and finishing trades these major 
losses are associated with fires occurring outside 
working hours. Data for the design of explosion 
relief vents are being steadily accumulated, and basic 
studies have been made of. the propagation of flame 
in dusts with the view of developing an improved 
test for measuring the explosion hazard of dust-laden 
atmospheres. 

The demand for industrial mformation and advice 
from the Forest Products Research Laboratory 
remains high, and routine testing of new Colonial 
timbers is still a major project. Investigations have 
continued on the boring of quarter-sawn and flat- 
sawn material from various species, the torque and 
thrust being measured at different spmdle- and feed- 
speeds. Service trials on railway sleepers begun in 
1935 are nearing completion, and in the work on 
timber-rottmng fungi attention has been given chiefly 
to the physiology of the group of Ascomycete fungi 
which give rise to ‘soft rot’. Studies on the biology 
of thé common furniture beetle are continuing, 
particularly on the effect of decay on the attack of 
the beette. i 

The, field-staff of the Geological Survey was 
engaged principally upon primary and revision six- 
inch mapping, 295 sq. miles bemg surveyed in 1953, 
priority in choice of ground being governed largely 


by economic consideratjons®*Acceunts have also been - 


prepared of English rocks collected during current 
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field surveys and from boreholes drilled for economic 
minerals, mcluding coal and potash. Two types of 
investigation by boring have been undertaken: the. 
first to ascertain by deep boreholes the nature and 
distribution of the rocks lying some distance below 
the surface, and the Second to amplify and extend the 
findings of mapping. Gravity surveying was con- 
tinued in the English Midlands, and also the survey 
of the water resources of the Triassic Sandstone area 
there, as well as researches directed towards -the 
discovery of new sources of raw materials for atomic 
energy installations. x . 

Satisfactory progress is reported with the con- 

struction of the first stage of the main hall of the 
Investigation In 
the large model of the Thames Estuary of the heavy 
siltation occurring in the tidal basin at Tilbury has 
shown that certain training works would greatly 
reduce the inflow of silt-laden water and thus reduce 
the dredging required. Recommendations for 
remedial works’ based on theSe experiments have 
been submitted to the Port of London Authority. 
Other research has been concerned with the effect of 
sea-walls on beaches, and a mobile-bed model of 
Southwold Harbour, Suffolk, has been constructed 
to examine various means of reducing wave action 
in the harbour and the effect- of these works and of 
proposed repairs and alterations to the harbour arms 
on littoral dmft and siltation. A rigid-bed model has 
also been constructed for the investigation of a flood 
relief scheme proposed for the River Severn in the 
neighbourhood of Shrewsbury. 
. Pest infestation research continued on the same 
main lines as in the previous year, but the work on 
the infestation of slaughter-houses by blowflies and 
the study of the interaction of wheat protein with 
methyl bromide were completed. Considerable pro- 
gress was made in the basic physiological research 
underlying the study of the mechanism of insecticidal 
action. The work on the hermetic storage of damp 
grain has aroused considerable interest, while investi- 
gations on the control of bean weevils indicate that 
admixture with each 200 1b. of beans of 6 oz. of a 
diatomite powder containing 0-05 per cent of gamma- 
benzene hexachloride ensures freedom from infesta- 
tion if the insecticide is apphed sufficiently early after 
harvesting. Continued experiments have shown that 
even heavy infestations by Pharaoh’s ant, Mono- 
morium pharaonis, in hospitals can be controlled by 
systematic application of chlordane, and a study of 
the practical control of the cacao moth m a London 
warehouse has been started. “ 

The work of the Radio Research Organiz&tion has 
continued to be mainly concerned with wave- 
propagation; but it also includes semi-conductor 
research, particularly directed to understanding the 
physical processes occurring in point-contact and 
junction components and how these are related to 
their electrical behaviour. Work carried out at 
universities under contract from the Department 
includes very-low-frequency ionospheric research at, 
the Cavendish Laboratory, Cambridge, high-fre- 
quency ionospheric research at University College, 
Swansea, work on transmission characteristics of 
surface waves at University College, London, and on 
dispersive artificial dielectrics and on ferromagnetic 
and ferroelectric materials at the Imperial College 
of Science and Technology, London. The new Water 
Pollution Research Laboratory at Stevenage was 
completed during the year, and the Laboratory has 
investigat@l the removal of certain radidisotopes 
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rom water by processes normally used at water- 
reatment plants. Work on the biological filtration 
of sewage has confirmed the importance of periodicity 
of dosing in determining the efficiericy of a filter ; it 
has now’ been found that percolating filters can break 
down cyanides when these are supplied as solutions 
of potassium, zinc or cadmium cyanides in concen- 
trations up to 160 parts of hydrogen cyanide per 
ilion. In an mvestigation on the effect on the 
River Colne, near Watford, of the discharge of 
effluent from a modern sewage treatment works, an 
attempt is being made to correlate the distribution 
of fish in the effluent channel with the chemical 
characteristics of the effluent. The survey of the 
Thames estuary is now mainly concerned with the 
“factors affecting the oxygen balance in the estuary. 


(To be continued) 
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THE PAINT RESEARCH STATION, 
TEDDINGTON 


OPEN DAYS 


HE Paint Research Station at Teddington was 
opened to visitors during May 2—7. Most research 

institutes have such occasions, which call for good 
planning and showmanship if past achievements and 
future trends are to be adequately demonstrated. 
These qualities are not always integrated in research 
workers, but the director of the Station, Dr. L. A. 
Jordan, and indeed all the staff concerned, are to be 
congratulated on a most admirable presentation of 
their work, which undoubtedly had an impact of 
consequence on those attending, some 750 in all. 

The subjects studied at the Station fall naturally 
into four broad divisions: media, pigments, paint 
manufacture, and paint utilization. As the visitors 
passed into the various rooms they were met by 
experts prepared to explain and expound the subjects 
under study or the apparatus on show. In addition 
to receiving the general laboratory guide, visitors 
were able to read and collect brief statements detailing 
the work dealt with in each room. There were fifty 
or moře of these papers and some necessarily ran to 
four quarto pages. The scientific detail thus made 
available was considerable, and its practical objective 
was brought into focus by a short preface to each 
paper. 
~ The appreciation by visitors of the inter-relations 
between the demonstrations in various laboratories 
and their setting was greatly assisted by short talks 
lasting not more than 20-30 min. given at intervals 
throughout the days. This arrangement fully achieved 
its object and, moreover, was a factor in preventing 
physical fatigue. The subjects were: (a) atomic 
energy, drying oils and the future; (b) alkyd resins 
research; (c) synthetic resin emulsion paints, their 
structure and properties ; (d) accelerated weathering 
studies. A film prepared under the direction of the 
staff was also shown more or less continuously 
entitled “Benard Cell Effects in Paints”. A good 
alternative title would have been, “‘the study of 
pigment flotation in paints and its control by the 
use of silicone oils’. This was particularly inter- 
esting and intriguing, dealing with special features 
of a type of phenomenon with wide manifestations 
in Nature. ° 

To-day paints are manufactured from a variety of 
new media, as well as from traditional maferials, and 
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provide an ever-increasing scope for study. Tracer 
techniques are widey employed, and the Research 
Station now has its own source of y-radiation whereby 
the study of varicus polymerizations and other 
reactions in. drying oils and related materials is 
proceeding apace. 

The alkyd resin ccncept as it has come to fruition 
in the production of paint media of admirable quality 
is still a comparatively recent matter; by contrast, 
the heat-treatment processing of drying oils, such as 
linseed oil, tung oil end some others, is almost as old 
as paint itself. In tiese fields of work the Research 
Station continues to make an outstanding con- 


_ tribution, now assuming added importance sincg 


Prof. T. P. Hilditch & no longer at work at Liverpool. 

Measurements of molecular weights necessarily 
enter into many of these studies. The methods 
employed involve measurements of osmotic pressure, 
boiling -point, light-scattering effects and viscosity. 
By the use of new membranes such as those prepared 
from polyvinyl alcokol, the lower limit of molecular 
weight determinable by osmometry has been brought 
down to about 1,00C. 

Film formation. from a variety of media has been 
studied by measurements of oxygen uptake and by 
examination of the products formed. Part of this 
study is concerned with the drying of films under 


adverse conditions, such as_ industrial pollution, ° 


tropical humidity oz low temperatures. 

Linoleum manufacture is akin to-pamt manu- 
facture in that it involves the oxidation and polymer- 
ization of linseed oil. The chemistry of these changes 
has been considerabzy clarified by the application of 


i 


such techniques as solvent fractionation, molecular ~ 


distillation, infra-red and ultra-violet spectroscopy. 
Colour and opacity form the main basis for the 

commercial evaluation of many pigments. While the 

Station. must necessarily measure these properties, 


the-work on pigmenss has been carried much further . 


than is required for mere description. Particle-size, 
shape and distribution are important factors in pig- 
ment studies, and thəir measurement calls for various 
physical techniques, of which the most attractive is 
electron microscopy- The original home-made elec- 
tron microscope—betieved to be the second made in 
Britain, and in the early days of the War—is still in 
use. Crystal structure factors are examined - by 
electron. diffraction and X-ray analysis. The useful 
concept of ‘specific surface’—the surface area per 
unit weight of powGers—is being brought to its full 
significance for pigments. The values obtained vary 
from 20-900 sq. m. per gm. for carbon black to 
0-5-2-0 sq. m. per gm. for barytes. The wetting 
and dispersion charscteristics’ of pees also have 
not been neglected. - 

Synthetic resin lstex paints are a fairly recent 
introduction to the industry. To-day their use is- 
widespread .and well established; the medium 
employed consists >f a highly viscous dispersed 
material in the form of swollen particles, and its study 


calls for new methods of approach involving problems: ` 


in rheology, storage stability, permeability, jnflam- 
mability and exterioz durability. The nature of the: 
pigment distribution. the structure of the film and 
the effects of plasticizers in such paints have beem 
studied by various msthods, including fhe application 
of radioactive tracers and the elegtron microscope. 
Paint utilization eats the relation8hip between 
the paint film and éhs ace on which it is applied. 
Flexibility, hardness, esiog and other mechanical 
properties of films aœ dependent on their molecular 
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and internal macro structure. Adhesion studies are 


carried. out in gravitational fields produced by 


specially designed rotor apparatus, and with other 
equipment. The understanding of adhesion is not 
easy; both chemical and physical -factors are 
involved, and a condition called mechanical adhesion 
seems to be dependent on the ability of a paint film 
to enter grooves and other deformities in the sub- 
strate. The Research Station is hopeful of making 
some new and significant contributions in this field. 

Durability of paint in its many uses is the thing 
that matters to the customer. To anticipate the 
behaviour of paint in the sense of accurately fore- 
gasting its likely behaviour in various environments 
is still a dream; but the Research Station has for 
many years put a big effort into the study of acceler- 
ated testing procedures. . The current approach is, to 
utilize the results of testing the mechanical properties 
of films (tensile strength, flexibility, creep, recovery, 
ete.) after various periods of ageing or accelerated 
weathering, in order to show the trend of change and 
to interpret its meaning in terms of probable ultimate 
performance. A very interesting device in this 
section mvolves the use of measurements of the 
velocity of sound through paint films to determine 
Young’s modulus. 

In these ageing and durability studies, the electron 
microscope has proved a valuable tool for detecting 
changes in paint deterioration long before they 
become visible to the naked eye. Stains on painted 
surfaces, mould growth, paint inclusions, paint 
deposits, and the effects of atmospheric pollution all 
call for special techniques, many of which involve 
microchemistry. These specialized analytical methods, 
including the direct determination of organic oxygen 
by Unterzaucher’s method, the utilization of ion 
exchange resins and colorimetry are features of the 
work of the Analytical Chemistry Section: at 
Teddington. 

The Library of the Station deserves mana for 
its unique collection of specialized books and journals 
dealing with paint, and for the information, loan and 
abstract review services which have been. organized 
for its members. How much the Paint Research 
Station is valued by the trade is proved by the fact 
that members went there on more than four hundred 
occasions during 1954. 

The results of the application of science to the 
paint industry are about us all to-day in our homes ; 
a short visit to this Station will soon convince anyone 
that this chapter is not a closed one—only the 
opening paragraphs have as yet been written. 

e- W. D. R. 
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ZOOLOGİCAL SOCIETY OF 
LONDON 


-EXHIBITION OF WHALES AND WHALING 
Bye Dr. L. HARRISON MATTHEWS, F.R.S. 


® Director 


e mm © 
N May 23 an exhibition of unusual scope was 
opened by H.E. the Ambassador of Norway, 
Mr. Preben Prebamsen, in the gardens of the Zoo- 
logical Society of London. 

Whales are of great mtguest fo the zoologist by 
reason of their many ‘peculiarities of structure and 
ways of life. They are of great economic importance 
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for the valuable products that are obtained from 
them, But to the general public they are particularly 
striking by reason of their enormous size. They are 
the largest maromals in the world and the largest 
animals that have ever existed. Once or twice in thé 
past the Zoological Society has attempted to exhibit 
alive the smallest of the whales—the porpoises and 
dolphins—but 1t can, of course, never hope to show 
the larger kinds in captivity. The next best thing is 
to exhibit accurate replicas, and the Society was 
therefore delighted to seize the opportunity of 
showing the impressive model of a sperm whale’s 
head used in making some of the scenes in Moulin 
Productions’ film of Herman Melvillé’s book, “Moby 
Dick”. Around this centrepiece a number of photo- 
graphs and other exhibits have been grouped to 
illustrate the natural-history of whales and the 
history and methods of the whaling industry. 

Open-boat whaling for sperm whales began some 
250 years ago on the New England coasts of America, 
and by the middle of the past century no less than 
735 American whalers were at sea. Many of these 
ships completed their crews with sailors from the 
Portuguese Atlantic islands, the Azores, Madeira and 
the Cape Verdes. Then there came a decline in sperm 
whaling after the introduction of paraffin for lighting 
-—~—@ new American industry killed the old one. 

But besides the sperm whale there are other great 
whales—the baleen whales that have no teeth like 
the sperm whale but instead have numerous plates 
of whalebone that form a strainer in the mouth which 
is used for filtering out the shrimp-lke krill on which 
these monsters feed. Their oil, too, is different from 
sperm oil and can be used for many other purposes, 
such as making soap and margarme. But they cannot 


.be caught with hand harpoons, for they are extremely 


active and they sink when dead and would drag 
down any boat rash enough to harpoon them. 
They were therefore safe from whalers until about 
1860, when the Norwegian Svend Foy inventéd the 
modern whale cannon which is mounted on a small 
steamship and fires an explosive harpoon that kills 
the whale. The harpoon is attached to a rope stout 
enough to haul the dead whale to the surface. The 
great whaling industry of the Antdrctic is based on 
Svend Foyn’s invention and it produces some two 
million barrels of oil every year. 

But the old-time methods are not yet dead ; sperm 
whaling from open boats is still carried on in the 
Azores and Madeira by men who are the descendants 
of the Portuguese sailors who learned their trade in 
the American whale ships more than a century ago. 

In addition io the model, which is slightly larger 
than life size, the exhibition includes an exact replica 
of a whale boat of the period 1842—48 with all its 
gear, and a replica of part of the deck of a whale 
ship of the same period, with the try-works used in 
boiling the oil out of the blubber.” Much historical 
research has been devoted to obtaining information 
for use in the construction of these exhibits and every 
detail is believed to be correct. In contrast to these, 
a modern whaling cannon and harpoon, and flensing 
knives, give some idea of the present-day highly. 
organized Antatétic whaling indu&try. 

The photographs show several species of whales, 
the giant squids that form the food of sperm whales, 
and the Euphausian ‘krill forming that of the baleen! 
whales. Another series of enlargements shows many 
stages in the hunting and capture of. whales and the 
utilization pf their carcases by the floating factories 
in the Antarctic. These are set off by a number of 
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stills from a film showing the hunting and capture of 
sperm whales from open boats with hand harpoons 
at the present day off the Azores and Madeira. 

- The inauguration was assisted by H.E. the Portu- 
guese Ambassador, Dr. Pedro. P. Pereira, one of the 
few diplomatists who has had personal experience of 
whaling. He is the holder of a coastal master’s 
certificate and is a member of the Portuguese Naval 
Reserve. ° 

Mr. Preben Prebensen, the Norwegian Ambassador, 
in declaring the exhibition open, said that he wel- 
comed the epportunity it provided for the public to 
learn something of a most important industry in 
which his country took a leading part, an industry 
of great magnitude of which, however, little detail 
1s known to the vast majority of people. 


> OBSERVATIONS ON HEAVY 
“’ MESONS AND HYPERONS 


OR more than two years it has been known that 

heavy mesons and hyperons exist with a variety 
of modes of decay, and one of the central problems 
of the physies of elementary particles has been to 
establish the details of their properties. A list of 
transformations which are well established, or for 
which there is strong evidence, is shown in Table 1. 
As the work has progressed, it has appeared in- 
creasingly important to establish whether or not 
other differences exist between the properties of 
heavy mesons decaying in different modes. The 
existence of a small difference of mass, for example, 
if it could be established, would exclude the poss- 
ibility that the particles represent alternative modes 
of decay of particles of a single type. 


š Table: 1 i 
Modes of decay of heavy mesons 


tE qt prt + 7x7 

wt > gt + (n? +r’) 

xt >t + 2 or more neutrals , 
yt >rt + T? 

Ky > ut +v 

Kg — 8t + 2 or more neutrals 
0? at +27 


‘ 
® 


*' The mass of the t-meson is 966 + 3 me, assuming 
Mn = 273 me. Tho masses of particles decaying in 
the modês 6°, x and xp are equal to mz within about 
20 me. - 


_ Masses and modes of decay of hyperons 


Pee A >p + 77 2,181 + lm 

gos Jas ut > p + 7°, 

Cott >n+t_at 2,327 + 3 Me 

ie Age eh a >n + rT : 
Poe a > A® + > 2,540 + 30 Me, ' 


During this period it has become apparent that, in 
using the photographic miethod for such studies, 
there would be great advantages in employing very 
large stacks of stripped emulsions. It was believed, 
for example, that they would permit a large fraction 
of.the secondary particles to be observed to the end 
of their range, thus giving decisive evifience for the 
nature pf the secondaries. This would permit a 
determination of the relative frequency of occurrence 
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of different modes. Further, very accurate values of 

he energy of emiesion of -the secondary particles 
could be obtained, and for those modes in which 
there are two secondary particles only, accurate 
determinations of the mass would follow. 

The technical pro>lems involved in processing very 
large stacks of emulsions—and in mmking balloon 
flights with heavy loads at great altitudés—having 
been overcome, a ssack with a volume of 15 litres, 
mass 62 kgm., was exposed in Northern Italy in 
early October 1954, in a collaboration between the 
Universities of Bristol, Milan and Padua. It is 
referred to as the G-stack, and its dimensions— 
37 cm. x 27 cm. x 15 cm., made up of 260 sheets of 
emulsion, 6002 thiek—-were chosen to ensure that 
a considerable fraczion of the secondary particles, 
even those of range about 20 cm., would be arrested 
in the stack. 

The balloon was -aunched from Novi Ligure, and 
floated at an altitude between 85,000 ft. and 78,000 ft. 
for six hours. During the ascent, it travelled towards 
the south-west and passed beyond the coast and over 
the Gulf of Genoa. On reaching its maximum altitude 
it moved slowly eastward, and at the time of ‘cut-off’ 
it was over the Cantral Appenines near Bercete. 
Through a partial failure of the parachute, the stack 
sustained some damage from mpact of the equip- 
ment with the grourd, and about 10 per cent of the 
emulsion was destroyed. 

After processing, the stack was divided among the 
Bristol, Milan and Padova groups; and among 
workers in the Universities of Brussels and Genoa, 
in the University College and the Institute for 
Advanced Studies, Dublin, and in the Institute for 
Theoretical Physics, Copenhagen. During the first 


_ four months spent on the examination of the plates, 


about 400 K- and Y-particles have been found, and 
it is now known taat the total mumber of such 
particles recorded in the stack is of the order of 
80,000. It appears certain that the potentialities of 
the method will be fully realized ; 1t will be possible, 
for example, to make very accurate measurements of 
the masses of the heavy mesons and hyperons, and 
to determine the relative frequency of occurrence of 
particles decaying in different modes. Values of the 
highest precision will depend, however, on observing 
@ sufficiently large number of stopping secondary 
particles to ensure taat the errors due to straggling 
are small, and on a verification of the range—energy 
relation. in the high-snergy region. 

The most imporzant of the results obtained 
hitherto are summarized below. They are based on 
the - measurements of the first observed secondary 
particles with a long path-length in the stack. In 
determmung the energy of a meson from its observed 
range, the range~enezgy relation of Baroni eż al.1 has 
been employed. It has also been assumed that for a 
particle of energy ~ 100 MeV. the value of the 
energy for a given range may be in error by about 
+ 1-5 per cent. : 


Decay of K-Mesons T 


a 


e 

Most of the seconcagy particles observed, hitherto 
in the G-stack have erergies of emission.corresponding 
to the modes of desay referred to as x and Ky, 
respectively. a ; 
(a) The x-mode. The xy-meson was originally 
defined? as a heavy mesan which, when it decays at 
rest, emits a charged x-mestn with an energy’ of 


~? 


' 116 +5 MeV., and a single neutral particle; the 
à e 


~ 
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MeV. 


Fig. 1. Shaded areas correspond to particles arrested in the 
emulsion 


rest-mass of the néutral particle was believed to be 
less than 300 me. The accumulation of evidence from 
experiments with plates and Wilson chambers has 
shown that the transformation proceeds according to 
the equation, y+ rnt + 7° + Q, the kinetic energy 
of the charged x-meson being about 108 MeV.; it 
follows that the mass of the particles decaying in the 
X-mode is, if at all, very little different from that of 
the t-meson. 

In a group of twelve secondary particles observed 
in the G-stack which can be attributed with con- 
fidence ‘to the x-mode, there are five examples in 
which the secondary particle stops in the stack and 
-shows the characteristic transformation m —>u > e. 
The ranges of these particles all fall in the interval 
between 11-2 and 12-0 cm., and the mean value is 
11-71 + 0:25 cm. The corresponding value of the 
energy is 108-4 + 3 MeV. (see-Fig. 1)—very close to 
that given by the early estimates—and of the -mass 
of the parent meson, 966 +12 me It may be 
emphasized that it will be possible to reduce the 
errors greatly by accurate measurements on the 
range-energy relation, and by attention to various 
possible sources. of small systematic errors. 

in seven events of a similar character, the secondary 
m-meson fails to reach the end of its range through 
interacting with a nucleus, or because it leaves the 
stack. In such cases, the velocity of the particle near 
the point where the track terminates can be determ- 
ined by grain-counts or scattering observations, and 
then the corresponding value of the residual range. 
The values of the initial range of the m-meson thus 
determined are frequently only a little less accurate 
than those in which the full range is observed (see 
Fig. 1a). 

In one of the examples of the y-mode of decay, 
the tracks of two electrons, which form a close pair 
-of total energy ~ 116 MeV., are observed together 
with the charged -meson. These electrons are 
ejected in a direction making ~ 46° with the line of 
motion of a particle recoilmg from the charged 
m-meson. This event appears to be the first example 
of the x-mode observed hitherto, in which the 
secondary x°-meson decays in the alternative mode : 
n’ > y + (Bt + 87). 

(b) Mode of decay Ku ->u + v. The first evidence 
for the existence of this mode? suggested that the 
particle decays into a p-meson of unique energy and 
one neutral particle, probably a neutrino. Its mass 


è was given as 914 + 20 me Later work with Wilson 
*'~chamBers has supported the original evidence for the 


mode of edecay, Ky >u + y +Q, and the most 
recentlye determined values ef the mass are 941 + 
17 me* and 850 + 15 me. 

Twélve secondary particles have been observed in 
the G-stacks whic can be attributed to the decay, 
mode Ky, (see Fig. 16). Three of them stop in the 
stack and their ranges are 30-17 gt 0°45 cm., 20-47 + 
0-45 tm. and 20-67 4°0-45 cm. The corresponding 
value of the mean energy of emission is Hy, = 154 + 

è 


r 
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4 MeV., and the mass, assuming the particle trans- 


forms according to equation (2), 1s 971 + 15 Me, the 
Q-value being 390-5 + 9 MeV. In the remaining 
nine events also, the values of pg as determined by 
scattering measurements are consistent with those 
given by range (see Fig. 1 8). 

(c) Other modes of decay. Of the other established 
modes of decay of heavy mesons, twenty examples of 
the t-mode have been found, five examples of the 
+’-mode, two examples of the x-mode in which the 
secondary u-meson is observed to stop and decay, 
and one example of the mode Kg. ° 

It is very important to determine the relative 
frequency of occurrence of the Various modes of 
decay as observed in a wide range of experimental 
conditions, for any differences would furnish proof 
for the presence of different types of particles among 
the K-mesons. 

It has not yet been possible to make a precise 
estimate of the relative frequency occurring in the 
present experiments, but it appears certain that the 
x mode is infrequent compared with x and Ky. A 
similar remark applies to the mode Keg. 
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Hyperons 


Among many hyperons observed in the stack, 
there is one example of particular interest in whick 
a charged hyperon comes to rest and decays into æ 
x*t-meson of range 8:93 + 0-22 em., which shows the 
characteristic transformation m ->u -> e. The parent 
hyperon was therefore positively charged, and the 
event may be attributed to the transformation, not 
previously identified, Lt ->rt +n + Q, where ræ 
represents 2 neutron. With this interpretation, the 
release of energy, Q, is found to be 108-5 + 3-5 MeV. 
and the mass of the hyperon, 2,325 + 7 me. This 
valué is equal, within the limits of error, to that» 
deduced from -observations on the alternative mode, 
xt ->p +r’; namely, 2,327 + 3 My 
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Associated Production of Heavy Particles 


Observations of the emission from the same 
nuclear disintegration of a K-meson and a charged 
hyperon have been reported pfeviously from 2 
number of laboratories. In such events in which the 
mode of decay could be established, examples have 
been found in- which the K-particle transforms in the 
t-mode and probably also in the x-mode. In the 
G-stack, a similar example of associated productior 
has been found in which the K-meson decays in 
the xy-mode. It follows that among the other prop- 
erties which they have in common, the K-mesons 
decaying in these three modes may all .be producedll 
in association with charged hyperons. 

In addition to examples of the ‘associated’ pro- 
duction of K-mesons and hyperons, an event oft 
particular interest has been observed which appears 
to represent the ‘pair production’ of K-mesons. A. 
negative K-meson reaches the end of its range ands 
appears to interact with a proton, according to the 
equation K~ +p -> Et +27. On examining the 
parent ‘star’ from which the negative K-meson was 
emitted, it was found that andther K-meson hadi 
also been ejected. It appears to be significant thas 
in the first ten examples of ‘stars’ providing evidence 


-of associated production, the heavy particle formeo» 


in association with a positive K-meson was always 
found to be a hyperon, whereas in the first example 
of a heawy particle formed in associatiorw with æ 
K--meson, the associated particle was a secondi 
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K-meson. This result, if confirmed by observations 
-of greater statistical weight, would provide important 
«support for recent theoretical speculations’. 


Unstable Nuclear Pragments 


Among examples of heavy unstable fragments of 
the type discovered by Danysz and Pniewski’ which 
are believed tp contain A°-particles, two examples 
have been found in the G-stack which appear to 
represent “Ht and Het. In the first, the heavy 
Kragment raaches the end of its range and decays 
“nto two charged particles which recoil from one 
another, the two*tracks being collinear. Preliminary 
astimates of the binding energy of ‘Hi give the 
value 1-2 + 0-8 MeV., close to that for ‘Het. It 
mmay be remarked that whereas the normal nuclei of 
Both +H and ‘He are highly unstable, the replacement 
of a neutron by a A®°-particle produces an assembly 
‘which is stable up to the instant of decay of the 
mhyperon. 

Detailed reports of the observations are to appear 
Bin Nuovo Cimento. 
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THE EXPOSURE OF THE 
PILT-DOWN FORGERY* 
By Sig WILFRID LE GROS CLARK, F.R.S. 


HE discovery of parts of ẹ human skull and an 

ape-like jaw p gravel deposits at Piltdown some 
orty years ago led many able authorities to the 
»onclusion that they were the remains of a very 
irchaic and lowly type of man, which was given the ~ 
ame Hoanthropus (or the ‘dawn man’). This inter- 
yretation, in the first instance, seemed well assured 
oy statements that some of the remains had been 
ound by recognized authorities in situ (that is to 
ay, in hitherto undisturbed gravel), that the skull 
«as of an unusually primitive form, that the jaw 
though very ape-like) contained teeth worn flat in 
wman fashion, that the gravel deposit itself—~on 
urely geological evidence and on the evidence of the 
‘emains of extinct mammals found therein—was of 
very ancient origin (at least Early Pleistocene), and 
shat exceptionally crude flint implements were found 
n the same deposit. 

All this evidence ‘has now been shown to be of a 
yaudulent nature. How came it that the authorities 
soncerned with the initial study of these remains 
vere so completely misled ? In my opinion, one of 
she primary factors was a curious error in the initial 
‘econstruction of the skull. Smith Woodward, who 
vag an established authority on general vertebrate 
salæontology (but not himself experjenced as a 
quman anatomist), mistook a small side ridge on the 


+ 
* Substance of a Friday Evening Discourse at the Royal Institution 
«on May 20. 
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goof of the skull for a median ridge (such as 1s not 
uncommon. in certain ancient skulls) and as a result 
his reconstruction of the skull made it appear an 
unusually primitive type with an unusually small 
brain. This was quite an excusable error for one not 
versed in the intimate details of human anatomy ; 
but it undoubtedly misled Elliot Smith? an guthority 
on the anatomy anc evolution of the brain, to make 
& statement, from a study of a cast of the inside of 
the reconstructed ekxull, that ‘Piltdown Man’ pos- 
sessed the most primitive and most simian human 
brain so far recorded. This, of course, fitted with 
the evidence-of the ape-like jaw, with the alleged 
antiquity of the gravel deposits, and with all thé 
other collateral evidence, so that each line of evidence 
appeared to be entirely corroborated by all the others. 

It is true that the late Sir Arthur Keith afterwards 
demonstrated the error in the initial reconstruction 
of the skull, and showed that it really belonged to 
quite a large-brainel individual; but this did not 
arouse suspicions as to the authenticity of the dis- 
covery as might have been the case if the first re- 
construction had besn correct. In any event (as 
already noted) the ‘finds’ were made by men of 
established reputation, so that there was not the 
slightest reason why the idea of fraud should ever 
have been entertaired by any of the professional 
scientists who took part in the early discussions. So 
far as the wear of she teeth ıs concerned, if there 
had been any suspicion at all that it was not natural, 
this suspicion would certainly have been at once 
dispelled by the ststement of the dental surgeon, 
Dr. A. S. Underwood, that the worn surface of the 
canine tooth showed an exposure of ‘secondary 
dentine’ (which is normally produced as a reaction 
to severe natural wear). Thus the evidence of each 
expert seemed to be in such complete harmony with 
that of the others that none of them was led to 
examine his own evilence as critically as otherwise 
he certainly would have done. 

The demonstration by Dr. K. P. Oakley on the basis 
of fluorine analysis in. 1950 that the Piltdown remains 
were not nearly so arcient as had been supposed was 
the real starting point for a new inquiry, for it seemed 
impossible to suppose that such a primitive type as 
‘Piltdown man’ could have existed in Sussex right at 
the end of the Ice Aze (particularly as it was com- 
pletely out of accord ‘vith all the other fossil evidence 
relating to human evolution which had since 
accumulated). The sinister proposition then pre- 
sented itself—even if the skull itself was a genuine 
fossil indigenous to the Piltdown gravels, could the 
jaw be that of a modern ape which had been 
deliberately faked to simulate a fossil specimen and 
inserted into the gravel so as to appear a truly ‘in 
situ’ specimen ? 

The main objection to this hypothesis appeared to 
be the flat wear of the molar teeth, a type of wear 
which is never found m modern apes at an equivalent 
stage of attrition. -t was at this point that Dr. 


Weiner demonstrated. that by filing down the molar ¢ 


teeth in a modern ape’s jaw it was quite efsy to” 
produce an appearance astonishingly like that of the 
Piltdown teeth. As & fesult of this experinfent, the 
Piltdown teeth were re-examined in much greater 
detail, and it at onze became evident that they 
showed very definite signs of altificial abrasion. 
Indeed, it was these anatomical observations which 
led to further investigatitwis by drilling out adequate 
samples of the jaw material for chemical analysis {a 
procedure which quits naturally had not been,done 


- 
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before for fear of mutilating what was presumed to 
be an absolutely unique specimen). The chemical 
and spectrographic ‘analyses demonstrated beyond 
doubt that the jaw was a modern jaw which had 
been deliberately stained with iron and chromate 
salts to match the discoloration to be expected for 
fossils in the*Piltdown gravels. 

At thi! stage, we did not suspect that the other 
finds at Piltdown might.also have been fraudulent. 
But our discovery of the fraudulent nature of the 
jaw led to an intensive study of all the other Pilt- 
down finds, with the startling result that every one 
of them proved to have been ‘planted’ in order 
fevidently) to provide a complex framework of com- 
plementary evidence for the supposed antiquity of 
the skull and jaw. The so-called ‘secondary dentine’ 
in the canine tooth was found to be a plastic material 
(probably Vandyke brown paint) which had served 
to plug-an opening inadvertently made into the pulp 
cavity during the process of artificial abrasion, the 
skull bones had been artificially stained, the geo- 
logical evidence for the supposed antiquity of the 
Piltdown gravels was shown to be faulty, the remains 
of extinct mammals reputed to have come from the 
gravels had obviously been derived from other 
sources, and, finally, the acidity of the gravels was 
found to be such that it was difficult to suppose that 
any bony remains deposited in them would have 
been preserved for any considerable length of time. 

The flint implements also showed conclusive 
evidence of having been artificially stained to match 
the deposits in which they were alleged to have been 
discovered. The forger had certainly shown con- 
siderable skill in forgmg his evidence, but he also 
made some serious mistakes—particularly by over- 
doing some of the faking. A professional anatomist, 
for example, could have faked the teeth much more 
skilfully; but, even so, the modern methods of 
detection now developed could easily have exposed 
the fake. It is only fair to the original investigators 
of ‘Piltdown man’ to point out that if these modern 
methods had been available forty years ago, they 
themselves would not have been misled in the way 
they were. The fact is that the investigation of the 
Piltdown remains, altogether apart from the exposure 
of a remarkable forgery, has proved a most profitable 
investigation, for it has led to the development and 
perfection of a whole battery of techniques which 
will not only make it virtually impossible for anyone 
to repeat such a deception, but which will in the 
future be of the greatest use in estimating the 
antiquity of genuine fossils. 


< 
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Z Dr. Thomas Royds 


Dr. Tuomas Royps died after a short illness on 
May 1 at Southport at the age of seventy-one. He 


Was born at Oldham on April 11, 1884, He studied 


““physids at the University of Manchester under 
Schuster dnd Rutherford, working especially on the 
constitution of the electric spårk and on the spectrum 
of radon an&@ the identification of a-particles as 
helium atoms. With an 1851 Exhibition he went to 
- Germany, carrying out infra-red spectroscopy under 
Paschen in Tiibingen and Rubgns in Berlin. He 
graduated as doctor of, scie@&e ine Manchester in 1912. 

Royds had therefore a wide knowledge and experi- 
ence . of spectroscopic technique when he was 


a 
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appointed assistant director of Kodaikanal Observ- 
atory in India in 1911. He remained there until 
1939, succeeding Mr. J. Evershed as director in 1923+ 
Here the major part of his scientific work‘ was done. 
It fell into two main sections. Exact measurements 
were made of the wave-lengths of lines in the solar 
spectrum and in the electric arc under varying con- 
ditions, to study the causes of observed displace- 
ments. Perhaps his most important contribution 
in this subject was his measurements of the dis- 
placements of lines to the red at the extreme limb 
of the sun, as studied at the total eclipee which he 
observed at Kamishari m the island of Hokkaido on 
June 19, 1936. He found that differences of shift for 
lines of different intensity, such as had been observed 
without eclipse, were maintained right up to totality 
and could not be ascribed to scattered light from the 
centre of the disk. Relativity theory was not adequate: 
to give a complete explanation of the displacements» 
observed. His other investigations at KodaikanaM 
were largely concerned with dark markings given 
by, spectroheliograms of the sun’s disk, their dis- 
tribution, motions and progressive changes of 
inclination to the solar meridians. Other studies» 
were made on prominences, unusual bright filaments, 
radiation pressure and oxygen in the chromosphere. 
On his retirement from Kodaikanal, Royds went 
to live at Southport; but in 1942 he accepted an 
invitation to go to Istanbul as professor of astronomy, 
having to travel there by sea, around the Cape under 
war-time conditions. He learnt in a few months to. 
lecture in Turkish and remained ın Istanbul until- 
1947, when he finally retired. He leaves a widow, 
two daughters and a son. F. J. M. STRATTON 


` Dr. G. H. Miles 


GEORGE HERBERT Mires, a former director of the 
National Institute of Industrial Psychology, died om 
April 4, at the age of seventy-four. ° 

The son of a Sussex village schoolmaster who 
delighted in making electrical gadgets, he followedl 
quickly and closely in his father’s footsteps. He 
became a teacher at the age of seventeen, and at 
twenty entered the Westminster Training College. 
Here he had his introduction to psychology ; and his 
interest in it led him, when he had secured another 
teaching appointment, in Hull, to study the subjeci 
{together with physics and physiology) for a London 
external degree. Lacking facilities for instruction 
in psychology and physiology, he made his owm 
apparatus and conducted his own courses in*the prac- 
tical work required. His examiners, who includedl 
Sherrington and Leonard Hill, seemed satisfied. 

The mventiveness and self-reliance suggested by 
Miles’s achievements in these early years were 
characteristic of him throughout his life. But they 
were combined with some ambivalence in his attitude 
to science on one hand and industry on the other. 
That he was capable of good scientific work was 
clear from his D.Sc. thesis, on immediate visual 
memory; but at the same time he had a strong 
desire to be ‘practical’, and an inclination to be 
highly critical of academics. It is significant, perhaps 
that in his autobiography (Occupational Psychology, 
23, 193, and 24, 31) he records a remark made tc 
him by Munsterberg, whom he visited at Harvard in 
his late twegties: “I am glad. you came to see me. 
What psychology wants now is the middleman”. 

A middleman he became. After service in the Roya! 
Navy during the First World War, which gave him 
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still further chances of displaying his talent for 
nvention, he gave up the headmastership of a new 
grammar school in North Yorkshire to jom Dr. C. 8. 
Myers and Mr. H. J. Welch in forming the National 
Knstitute of Industrial Psychology. He was appointed 
secretary, with his sister, MisseM. A. Miles, as his 
issistant. His wife, who survives him, approved this 
ypically bold step, despite the fact that his salary 
was to be meagre and could not be assured for more 
shan, one year.. Later, when Myers became principal, 
Miles succeeded him as director ; and in that capacity 
10 governed the organization, in its everyday affairs, 
intil. he was informed, m 1936, of the. impending 
ippointment of a general director, whose task was 


NEWS an 


The Earl of lveagh, K.G. 


Lorp Ivzaax, who has recently been appointed a 
Knight of the Garter, has been a generous and 
lightened patron of science and has himself con- 
ributed not a little to our Knowledge of such subjects 
is soil fertility and diseases of animals. As a young 
nan he was attracted to medicine. He persuaded 
ais father to endow the Lister Institute and encour- 
agod the work of two brilliant young scientists, who 
ifterwards became famous as Sir Almroth Wright 
ind Sir Alexander Fleming, and who were then con- 
lucting experiments in the Inoculation Department 
of St. Mary’s Hospital, Paddington. This association 
ed to the setting-up of the Wnght—Fleming Institute 
of Microbiology with Lord Iveagh as its chairman. 
Mn 1929 he subscribed £40,000 to enable the Institute 
30 extend its laboratories. 

In 1912, after discussions with Sir John Russell, 
read of Rothamsted Experimental Station, and 
Almroth Wright, he offered to finance an investi- 
zation on modgrn biochemical lines into the making, 
storage and use of farmyard manure. He placed his 
wn farm in Surrey at the disposal of the investi- 
zators and assisted with the work himself. The 
sults were highly successful and revealed the 
orinciple involved in the making of composts. A 
‘urther discovery, which he made himself, was that 
he marsh gas given off by vegetation fermenting in 
stagnant water and known to country people as 
will-o’-the-wisp’ could be produced artificially from 
straw or manure and used for heating or hghting. 
„ord Iveagh next turned his attention to the 
vacteriolggical content of milk from cows and was 
me of the pioneers ın evolving modern methods of 
sterilizmg the production process. He also played a 
eading part in the early experiments for eradicating 
suberculosis from dairy herds and discovering treat- 
nent for mastitis and contagious abortion, in which 
26 worked closely with Dr. John Hammond, of 
vambridge. When the National Institute for 
Research in Dairymg was looking for a homé, he 
1elped to finance the purchase of its present premises 
it Shinfield, and contributed money to erect new 
aboratories and buildings. Since 1920 he hag been 
shairman. of its governing body. A life-long believer 
n the-benefits which science can confer on the com- 
nunity, Lord Iveagh has used his wealth, not only 
. assist original research, but also to demonstrate 
xy his own example as a practising and successful 
armer the revolutionary improvements Which can be 
wrought bout by the use of scientific methods. 
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to rescue the Institate from financial difficulty. He 
promptly resigned. 

Miles kept up his early interests to the very end, 
and in his last yeas he was.engrossed in the per- 
fecting of devices for the better training of drivers 
and pilots. He did it all with almost boyish 
enthusiasm, with tramendous persistence, and with 
genuine diffidence ard modesty. He wa adventurous 
and without fear, and he cared not at all*for time. 
Those who have read his lively autobiography, and 
who have felt exasperated by the fact that it has 
scarcely a date in ic, will not be surprised to learn 
that he néver carried a watch. 

; ALEO RODGER 


- 
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College of Aeronattics: Prof. G. A. Whitfield 


Mr. G. A. WHITEÆLD, who has been appointed 
professor and head >f the new Department of Air- 
craft Electrical Engmeering in the College of Aero- 
nautics, Cranfield, ~as educated at Bede School, 
Sunderland, and at tae University of Sheffield, where 
he graduated with special honours in physics in 1937. 
He joined the Royal Aircraft Establishment, Farn- 
borough, and then worked on the development of 
bomb sights and automatic pilots; in the following 
year he went to the Research Department, Exeter, 
where he worked until 1943 on the development of 
proximity fuzes for bombs. His work in this field 
was recognized recertly by an award made by the 
Royal Commission on Awards to Inventors. In 1943 
Mr. Whitfield went so the Marine Aircraft Experi- 
mental Establishmens to take charge of the research 
station at Glen Fruin for investigations into the 
underwater behaviour of anti-Submarine weapons. 
In 1945 he returned to the Royal Aircraft Estab- 
lishment to form a group for research into the control 
of guided missiles. In this field he made important 
contributions, particularly to the design of control 
systems in the presence of ‘noise’. He was promoted 
to the rank of senicr principal scientific officer in 
1950 as head of the Armament Control Division of 
the Armament Department, where he has been 
responsible for the davelopment of a wide range of 
sighting and fuzing cCevices. 


Victoria University College, New Zealand : 
Prof. Darcy Walker 


Dr. Daroy Warxer has been appomted to the 
chair of physics at Victoria University College, New 
Zealand, in succession to Prof. C. N. Watson-Munro 
(see Nature, 174, 108 ; 1954). Dr. Walker was born 
at Palmerston North, New Zealand, and educated at 
the Palmerston North Boys’ High School and at 
Auckland University College. After graduation, he 
entered the service of the New Zealand Department 
of Scientific ‘and Industrial Research and was 


initially engaged on meteorological work; but during e 
the War he was employed upon defence work that 


took him both to the United States and to the United 
Kingdom. In 1945, Dg. Walker jomed Prof. M. L. 
Oliphant at Birmingnam, obtaining the degree of 
Ph.D. for his work cn short-lived nuclear isemers, 
and holding in succession various resegrch fellow- 
ships. He spent two years, 1949-51, at Cornell © 
University and th8 Ungyersity of Cahfornia as a 
Commonwealth Fund Fellow, working on the nuclear 


‘e D.Sc. in 1943. 
““teachiig, successively occupying posts of lecturer 
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photo- -effect and on meson production.in the region of 
300 MeV. More recently stall, he has been responsiblg 
for studies of nuclear cross-sections with protons 
accelerated by the Birmingham synchrotron. He has 
taken a leading part in elucidating the mechanism 
by which multiply-charged ions of nitrogen, oxygen, 
etc., are accelerated in the cyclotron, in studying 
nuclear reactfons produced by them, and in investi- 
gations of charge-exchange phenomena when these 
heavy ions pass through matter. Dr. Walker will 
thus take to Victoria College a wide experience of 


physics gained in various countries. $ 


University College of Rhodesia and Nyasaland : 
r Prof. A. G. Davis 
Tax chair of agriculture at the newly established 
University College of Rhodesia and Nyasaland, 
Salisbury, Southern Rhodesia, is to be filled by Mr. 
A. G. Davis, reader in agronomy at Wye College, 
University of London. A Canadian by birth, Mr. 
Davis commenced his training at the Ontario Agri- 
cultural College at Guelph, where he specialized in 
erop husbandry, graduating in 1936. His interest in 
grassland developed early and took him to the Welsh 
Plant Breeding Station in 1936 to undertake research 
on. pasture mixtures, for which he was awarded the 
M.Sc. degree of the University of Wales two years 
later. He was then appointed assistant agronomist 
at the Station and joined the team of Sir George 
Stapledon and* Dr. William Davies in the Grassland 
Survey of England and Wales, 1939. Afterwards, 
Mr. Davis became agronomist at the Grassland 


Improvement Station at Stratford-on-Avon and then- 


head of the Herbage Agronomy Department. During 
this period he was responsible for many agronomic 
trials and published a number of papers relating to 
the growing of grass, clover and lucerne. In 1949 
Mr. Davis was appointed lecturer in agriculture 
(grassland husbandry) at Wye College and became in 
turn senior lecturer and then reader in agronomy. 
He has served the University of London as an 
examiner in agriculture and as a member of the 
* Board of Studies in Agriculture and Horticulture. 
His experience in field-work, in university adminis- 
tration and in directing the research of postgraduate 
students makes him well fitted to develop a vigorous 
Department of Agriculture in the new University 


College. 
Prof. S. H. Harper 


Dr. Stantey H. HARPER has been appointed the - 


first occupant of the chair of chemistry in the new 
University College. Dr. Harper was educated 
at Varndean School and at the Imperial College 
of Science and Technology, London, where he 
was awarded the degrees of B.Sc., Ph.D. After 
holding demonstratorships at the Imperial College 
and at Birkbeck College, London, he proceeded to 
the University of Manchester as research assistant 
and then in 1937 joined the staff at the Rothamsted 
Experimental Station to work on the chemistry of 
naturally occurring insecticides. He gainéd a London 
In 1942 he returned to university 


and senio? lecturer at University College (as it then 
was), Seuthampton, and ise at present reader in 
organic cheméstry at King’s College, London. Dr. 
Harper is known for his contributions to research in 
organic chegistry*’on-the synthesis of Diels’s hydro- 
carbon (with the late Prof. G. A, R. Kon), the con- 
stituents of derris and pyetthrym, the synthesis of 
the pyrethrins, and the stereochemistry of olefinic 
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compounds. He has published some sixty papers, 
mainly in the Journal of the Chemical Society ; he is 
at present chairman of the Publication Sub- Committee 
of the Society of Chemical Industry. 


Proposed Televisiog Tower for Belgium 


Ir is now well established that m order to provide 
a large area for the satisfactory reception of television 
the transmitting aerial must be erected as high as 
possible above the surrounding terrain. Belgium, 
which has so far engaged in television only on ap 
experimental basis, intends to exploit this technical 
requirement to the gréatest practicable extent. During 
a recent visit to London, the Belgian Minister of 
Communications, M. Edouard Anseele, said that it is 
intended to build the highest television tower in the 
world at the site of the international exhibition to» 
be opened in Brussels in 1958. The main portion of 
the tower, which will be built of concrete, will be im 
the form: of a truncated cone, 450 m. high; and this 
will be surmounted by a cylindrical structure oñ 
ten stories with provision for technical services andi 
@ restaurant. On top of this will be mounted the 
television antenna structure at a maximum height ox 
635 m. above the ground. This is more than twice 
the height of the Eiffel Tower, which is about 300 m. 


Status of Technical College Students 


Mr. S. Rubinstemn’s presidential address to the 
Association of Teachers in Technical Institutions, 
delivered: on May 29, wélcomes the ‘withdrawal by 
Sir David Eccles of Circulars 242 and 246 relating tc 
economy in education and-new buildmg; but im 
regard to the latest award on special allowances, he 
urges that what is needed is an mcrease in all scales 
to attract in sufficient numbers the teachers oñ 
quality essential for a first-rate public educationa: 
service. He regards the range of 15-25 per cent oñ 
grammar school and technical school places as 
meaning a grave limitation of opportunity for 
children; in regard to technologica? education, he 
claims that the 4,736 full-time students doing 
advanced work in major technical colleges for 


- university courses and 6,140 students in non 


university classes, with 6,433 and, 26,098 part-time 
students, represent a contribution comparable witk 
the 29,273 full-time and 816 part-time university 
students in science, technology and agriculture. He 
also urges that there is little reason for any differ 

entiation in grants to students between the technica; 
colleges and the universities. Speaking of the 
curriculum in technical education, Mr. Rubinstein 
emphasized that any one-sided form of edacation is 
undesirable. Both science and the humanities are 

necessary to comprehend the world : the arts student 
should have some knowledge of science and of 
scientific method, and the technical student should 
be reasonably well informed on matters such as 
literature, economics and ‘the current clash of ideas 

which go to make up the pattern of society. 


Geological Collection for the University of Sheffiel@ 


Tue Department of Geology of the University of 
Sheffield has recently received an exceptionally 
valuable collection of minerals from Mr. A. W. G. 
Kingsbury. The basis of the collection includes 
specimens from three famous mineral collections— 
those of Thomas Kingsbury (1777-1854), Lora 
Shuttleworth of Burnley and Baroness Burdett- 
Coutts—-to which have been added specimens by 
Mr. Kingsbury himself.” It contains seme five 
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hundred specimens of ımportant minerals, all of 
which are perfect examples and many are extremely 
rare. Hach specimen ıs accurately named and 
localized. The collection will be known as the A. W. 
Kingsbury Collection of Minergls; part will be on 
permanent y end the remainder made avarl- 
able for the use of students and interested persons in 
accordance with the wishes of the donor. 


Journal of InorBanic and Nuclear Chemistry 


Tae first number of a new Journal of Inorganic 
and Nucleaz Chemistry, published by the Pergamon 
Press, of London and New York, appeared in March 
(pp. 164). The subscription per volume (six numbers) 
is 90s. (12.60 dollars) or, for individual subscribers 
certifying that the journal w for their private use, 
Hk (9.80 oar The eos Gan age oa 
(Chicago), H. C. Longuet-Higgins 
H. A. A. McKay (Harwell), and there 1s an inter- 
aational editorial advisory board. The Journal, 
which has the support of many distinguished chemists, 
is intended to be international m charactor and will 
«publish papers of the necessary standard from any 
source. The first number has made a good start. It 
<contams papers from the United States, Great 
Britain, France, Germany and Sweden, all of which 
are of a high standard. 


Werlodicity of Spore Discharge in an Ascomycete 


C. T. Id and V. J. Cox (Ann. Bot., N.S., 19, 
fd Ngh - o have kge this agg apart in. 
ight of experimental investigations. ima 

7 under netural conditions 


was 
twelve days; but then, alth spore output con- 
tinued, 1t ceaseg. to be porodio. urn to alternating 
wight (12 hr., 100 foot-candles) and darkness (12 hr.) 
at once re-established the periodicity.’ In continuous 
“ight (100 foot-candles) periodic ceased 
after 2-3 days, but was immediately re-established 
win alternating hight (12 hr.) and darkness (12 hr.). 
‘When the fungus was d under conditiofs of 
ilternating light and darkness each of six hours 
luration, two of spore-oufput were soon 
Jeveloped in the 24-hr. period. The experiments 
suggest that the natural periodicity is determined by 
she alternation of day and night. 


The Mithras Head of the City of London 


In the April number of the Museums Journal, Dr. 
=H. J. Plenderleith, of the British Museum Laboratory, 
lescribes the treatment and restoration of the marble 
nead of Mithras found in the City of London during 
excavations m the Walbrook Mithreum. The head 
ame from a moist clayey site, was in a damp 
and muddy condition and bore a dark granular 
sincrustation of iron compounds. The stone was 
Wound to be weakened by a form of sugary decom- 
position which might have resulted from intense heat. 
The marble was allowed to dry out and much of the 
sincrustation was removed by pointed matchsticks. 
Sequestration of the iron was carned out by using 
‘Versenol’ as a complexing agent. The sugary areas 
of the marble were treated by applications of hme 
water which, in time, filled the pores of the stone 
with carbonate of lime. Finally, two coata of soluble 
10 per cent casem were applied which a marked 
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effect in remforcmg the surface. This meticulous 
Work was carried out ın the British Museum Labor- 
atory, and details 3f the process are given in the 
paper quoted. 


Royal Society and Nuffield Foundation Common- 
wealth Fellowships fi 


AwarDs under the Royal Society and Nuffield 
Foundation Commcnwealth bursaries scheme ha 
been announced as follows: Prof. N. P. Badenhuizen, 
professor of botany, University of the Witwaters- 
rand, to enable him to study the application of 
radioactive wotopes to problems of starch granule 
growth, at the Postgraduate Medical School, London 
(September-November 1955); Mr. D. H. Colless, 
lecturer ın parasitclogy, University of Malaya, to 
enable him to study mosquito collections at the 
British Museum (Netura] History) and elsewhere to 
solve certam problems in Culicine systematics (July— 
December 1955); Dr. M. Davies, senior lecturer in 
chenustry, University College of Wales, Aberystwyth, 
to enable hım to vasit Sydney (January-September 
1956) to work ın the field of molecular structure, 
infra-red spectroscopy and dielectric absorption ; Dr. 
A. A. Kinnear, Insztute for Pathology, University 
of Pretoria, to enab.e him to study endocrmological 
techniques at Birmingham (July-September 1958) ; 
Dr. J. H. D. Milla, consulting neurologist, l 
Victoria Hospital, Belfast, to enable him to study 
electrocorticography at the Montreal Neurological 
Institute (Septembe:~November 1955); Prof. S. R. 
Palt, Indian Association for the Cultivation of 


radioactive compounds and photochemical iques 
m polymerization at Bi and other centres 
in Great Britain (July-. 1955); Prof. M. 
Sharif, professor of zoology, University of the Panjab, 
Lahore, to enable him to ecological and 
insecticidal techniques i at the London 
School of Hygiene and Tropical Medieme (July— 


September 1955); Prof. P. A. Sheppard, professor 
of meteorology, Impemal College of Science and 
Technology, to enatle him to visit Melbourne and 
Sydney (September 1955—January 1956) for mvesti- 
gation of the interection between atmosphere and 
ocean in relation to the general circulation of the 
atmosphere; Prof. J. B. Warren, Physics Depart- 
ment, University of British Columbia, to enable him 
to visit Canberra (August 1955-August 1956) to 
study the photodisinéegration of nuclei. This is the 
third group of awards under the scheme which was 
instituted ın 1958 to provide facilities for increaamg 
the efficiency of scientists Rall pica ability by 
enabling them to prrsuo res » learn techniques 
or follow other forms of study in natural science in 
countries other than ‘her own in the Commonwealth 
where the physical or personal environment, or both, 
are peculiarly favourable. 


Leverhulme Research Awards, 1955 


Tne followmg Leverhulme Research Awards, gə 
others, have been made for work en these 


among 
subjects mdicated. Fellowships: R. B. Benson 
(prmerpal screntific j ent of Entomo- 
logy, British Museum (Natural History), comparison 
of the northern sawffy fauna of Canada with that of 
Europe; Dr. H. O. Foulkes (seniar lectprer in pure 
mathematics, University College, Swansea), aym- 
metric funotions ad grap theory; Prof. C. F. C. 
Hawkes (professor of European archeology, Univer- 
sity of Oxford), tke Mediterranean relations of 
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trans-Alpine and Western Europe, 1400-400 B.c. ; 
Miss P. M. Kemp (formerly lecturer, University o% 
_ Allahabad), household economy and technology of 
some tribal communities in the Punjab; Dr. P. F. R. 
Venables (principal, Royal Technical College, Salford), 
training schemes in certain industries, with special 
reference to the work of technical colleges and the 


needs of emaller firms. Research Grants: Dr. R.’ 


Common (lecturer ın the Department of Geography, 
University of Glasgow), the geomorphology of the 
lower Vardar and Aliakmon valleys, Greece; Dr. 
Florence N. David (reader in statistics, University 
College, London), the history of probability and 
statistics ; L. W. Derry (head of the Department of 
Metallurgy, Battersea Polytechnic, London) and 
E. W. Wilkins (Royal Aeronautical Society), a 
statistical investigation into the fatigue properties of 
certain non-ferrous metals; P. M. Fraser (Fellow-of 
All Souls College, Oxford), a corpus of Ptolemaic 
inscriptions; Dr. O. R. Gurney (Shulito reader in 
Assyriology, University of Oxford), the Assyrian 
literary tablets from Sultantepe now in Ankara; 
Dr. V. H. Heywood (systematic botanist), a botanical 
investigation of the mountamous zones of south-east 
Spain; P. A. D. Hollom (accountant), distribution 
of field characters of birds of the eastern Medi- 
terranean region; S. H. F. Lloyd (director, British 
Institute of Archeology, Ankara), Beycesultan 
excavations—a supposed centre of late Bronze Age 
civilization in non-Hittite Anatolia; Dr. A. G. 
Lowndes (schoolmaster, Plymouth College), tracer 
minerals and deep-water drift in the western 
approaches to the English Channel; Dr. A. Lamont 
(geologist and journalist), faunas of cherts in the 
southern uplands of Scotland; Miss R. L. B. Moss 
(editor, Topographical Bibliography), ancient Egyptian 
inscribed and sculptured objects in Russian museums ; 
Dr. F. J. North (keeper, Department of Geology, 
National Museum of Wales, Cardiff), a biography of 
Sir H. T. de la Beche, founder of the Geological 
Museum; Dr. H. Scott (formerly assistant keeper, 
Department of Entomology, British Museum (Natural 
History)), biogeographical research at high altitudes 
in south and south-eastern Ethiopia; Dr. Marjorie 
M. Sweeting (tutor in geography, St. Hugh’s College, 
Oxford), physiographical investigations in the ‘Cock- 
pit Country’ of Jamaica; A. Young (lecturer in the 
Department of Applied Mathematics, University of 
Liverpool), analysis of observations of the variation 
of latitude. 


~ 


Commonwealth Fund Fellowships 


“Tae Committee of Award of the Commonwealth 
Fund Fellowships announces the following elections, 
among others, for’ 1955-56: General Fellowships : 
M. F. Atiyah, Trinity College, Cambridge (mathe- 
matics); A. O. Betts, Royal Vetermary College, 
London, and Cambridge (veterinary science); D. J. 
Candlin, Trinity College, Cambridge, and Birmingham 
(physics); M. A. E. Dummett, All Souls College, 
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(chemical engmeering); P. D. Wood, Aberystwyth 
and Reading (geography); Home Oil Service 
Fellowships: W. J. Bray (Post Office Engineering. 
Department); F. Caunce (Ministry of Education) ; 
A. W. Peterson (Home Office) ; H. P. Rowe {Treasury}; 
J. Seddon (Ministry of Supply) ; Colonial Civil Serce 
Fellowships: M. F. H. Abraham (Kenya); J. H. 
Alman {North Borneo). 


University of Birmingham . 

Pror. T. U. Marrasw, Lucas professor of engin- 
eering production in the University of Birmingham, 
is resigning from his chair on appointment to a post 
with Tube Investments, Lid. The following have 
been appointed lecturers in the University: H. 
Gilmour (petroleum production engineering) and Dr. 
A. Sagarra (chemical engineering). The title of 
University Research Fellow has been given to the 
following during the tenure of their present posts. 
Physics: Dr. J. C. Bower (senior lecturer in physics, 
University of Melbourne); Prof. G. Martelli (Pisa) ; 


‘Dr. K. K. Damodaran, Dr. 8. J. Goldsack and Dr. 


M. M. Winn (Department of Scientific and Industrial 
Research). Chemistry: Dr. J. R. Urwin (lecturer in 
chemistry, University of Adelaide); Dr. H. Weigel 
(Aachen). Haperyemental Pathology: Dr. D. R. 
Stanworth and Dr. S. T. C. Wright. 


National Research Council, Canada: Members 


THe followmg have been appointed new members 
of the National Research Council, Canada, for three 
years from April 1: Dr. R. $. Jane, executive vice- 
president, Shawinigan Chemicals, Ltd., Montreal ; 
and Dr. H. G. Thode, principal of Hamilton College 
and director of research at McMaster University, 
Hamilton, Ontario. Three other members of the 
Council have been reappointed for a further term 
of three years: Dr. C. J. Mackenzie, president of 
the Atomic Energy Control Board, Ottawa; Dr. T. 
Thorvaldson, emeritus dean of graduate studies, 
University of Saskatchewan, Saskateon; and Dr. 
W. H. Watson, professor and head of the Depart- 
ment of Physics, University of Toronto. 


Royal Society of South Africa: Council 


Tum Council for 1955 of the Roya’ Society of South 
Africa has been elected as follows: President, S. H. 
Haughton; Honorary General Secretary, W. J. 
Talbot; Honorary Treasurer, N. Sapeika; Acting 
Honorary Editor of Transactions, A. M. Talbot; 
Honorary Librarian, E. Newbery ; Other Members of 
Council, H. B. S. Cooke, W. J. Copenhagen, J. H. 
Day, R. Elsdon-Dew, C. van Riet Lowe, S. M. Naudé, 
S. H. Skaife and J. L. B. Smith. l 


American Academy of Arts and Sciences 

` Tae following have been elected officers for the 
year 1955-56 of the American Academy of Arts and 
Sciences: President, J. E. Burchard ; Vice-President 
of Class I (Mathematical and Physical Sciences), 
E. L. Bowles; Vice-President of Class II (Biological 
Sciences), H. Hoagland ; Vice-President of Class III 


«q Oxford (philosophy); H. M. Frey, Balliol College, 
emi)xforg (chemistry); K. W. Gruenberg, Magdalene 
College, Cambridge, and Queen Mary College, London 
(mathematics); ©. W. McCombie, Aberdeen (physics) ; 
A. R. Muir, Edinburgh (medicine); J. C. Polking- 
horne, Trinity College, Cambridge (physics); A. P. 


(Social Arts and Sciences), D. F. Edwards; Vice- 
President of Class IV (Humanities), R. Ulich; 
Secretary, W. Ca Greene; Treasurer, T. B. Adams ; 
Editor and Inbrarian, W. M. Whitehill. The- fol- 
lowing have been elected, among others, foreign» 


Ryle, Trinity College, Cambridge (biochemistry) ; 
K. E. Snelsén, ‘Trinity College, Cambridge (engineer- 
ing); J. H. Williamson, Edjnburgh, Christ’s College, 
Cambridge, and Queers Ufivergity, Belfast (mathe- 
matics); D. G. Wilson, Birmingham and Nottingham 


honorary members of the Academy: Class I, Prof. 
A. C. B. Lovell, professor of radio astronomy in the 
University of Manchester; Class II, Dr. J. A. M. 
Runnstrom, of the Wenner-Grens Institute for 
Experimerftal Biology, Stockholm. . 
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Linnean Society of London 


Tae followmg~shave been elected officers of the 
Linnean Society of London for the session 1955-56 : 
President, Dr. H. Hamshaw Thomas ; ; Treasurer, 
‘Colonel F. C. Stern; Secretaries, Dr. George Taylor 
(botany) and Mr. H. R. Hewer (zoology); New 
Members of Council, Mr. P. R. Bell, Dr. Margaret E. 
Brown, Dr. A. J. Cain, Mr. C. C. Hentschel and Dr. 
H. Hamshaw Thomas. The following were appointed 
vice-presidents for the session 1955-56: Dr. A. 
‘Tindell Hopwood, Lieut.-Colonel R. B. Seymour 
Sewell, Colonel F. C. Stern and Mr. E. J. H. Corner. 
Dr. B. O. Dodge (New York), Prof. E. Melin (Uppsala) 
cand Prof. W. R. Taylor (Michigan) were elected 
foreign. members of the Society, and Mr. Gerald 
Atkinson was elected an associate honoris causa. 


Physical Chemistry of Enzymes: 
Discussion in Oxford 


Tue Faraday Society will be holding a general 
discussion on “The Physical Chemistry of Enzymes” 
in the University Laboratory of Physiology, Parks 
"Road, Oxford, during August 10-12, under the 
«hairmanship of the president of the Society, Prof. 
aR. G. W! Norrish. A general introduction’ to the 
subject will be given by Dr. M. Dixon (Cambridge). 
The discussion will be in two parts, dealing respect- 
wvely with characterization and physical properties 
end with kinetics and: mechanisms, and twenty-nine 
pepers will be read, advance proofs of which will be 
meady early in July. College accommodation is avail- 
able in Oxford and must be booked by August 2. 
All inquiries should be directed to the Secretary of 
mhe Society at 6 Gray’s Inn Square, Gray’s Inn, 
Bondon, W.C.1. 


The Botanical Research Fund 


Tee Botanical- Research Fund is a small private 
rust fund sake (pe in July 1913. The first Trustees 
10 be appoint 
votton and Miss Gulielma Lister. The purpose of 
she Fund is to encourage research in botany in all 
ts branches and to assist research workers, more 
specially womens and particularly those with some 
drevious experience of research and who, for some 
‘eason, may not be eligible for grants from public or 
iniversity funds. The method is to make short-term 

rants in aid of maintenance, research expenses or 
mssistance. ‘The grants may be renewed in special 
ircumstances ; but assistance over lengthy periods 
s not contemplated. Further information can be 
btained from the hon. secretary, Dr. E. M. Delf, 
243 Haverstock Hill, N.W.3. 


“Announcements 


Unpb=R the terms of the scheme to commemorate 
he late Lord Rutherford of Nelson, the Council of 
he Royal Society has appointed Mr. N. W. Tanner, 
= praduate of the University of Melbourne, as a 
Rutherford Scholar for three years from October I, 
© carry out research in nuclear physics in the 
Javendish Laboratory, Cambridge. 


Tue following appointments have been made in 
iho University of Sheffield: Dr. A. L. Cullen, to the 
thair of electrical engineering ; Dr. G. B. Greenough, 
o be senior lecturer in physical metallurgy ; and 
T. O. Isard, to be lecturer in the Department of Glass 

Mechnology. 


Tu Italian Society of Geophysics and Meteorology 
s offering two prizes of 100,000 lire each (about £60) 


Faraday Society 
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for an original work on the physics of the solid earth 
or hydrosphere and >n the physics of the atmosphere, 


‘respectively. The prizes are open to persons of any 


nationality, and joint contributions are permissible. 
The work, written in Italian, must be sent before 
February 29, 1956, to the Società Italiana di Geofisica 
e Meteorologica, via Balbi 5, Genova. ° P: 


For the first timə, the Fisheries Research Board 
of Canada has awarded scholarships similar to those 
of the National Research Council of Canada. One 
fellowship worth 1,400 dollars, seven studentships 
worth 1,100 dollars each, and_four bursaries worth 
800 dollars eech hsve been awarded for the yeas 
1955-56. The funds for these awards have been 
made available by the Fisheries Research Board, and 
the selection of candidates was made by the Board 
with the help of the National Research Council. 


THe General Electric Co., Ltd., has decided to award 
annually two scholazships to employees in its home 
establishments or associated companies so that they ` 
can take a degree, d> research or generally pursue a 
course of higher learning in a technical or scientific 
subject (including management or commerce). In 
general, there will be no restrictions on a candidate’s 
age or choice of subject. Scholars will undertake to 
remain with the Company for three years after the 
completion, of their course, and will spend an agreed 
period in one of the Company’s establishments 
during vacations. They will continue to receive 
their normal emoluments, and the Company will pay 
for their maintenance and fees~at the university or 
other establishment where the scholarship is held. 


THe annual meeting of the Society of Chemical 
Industry will be he:d in Birmingham during July 
11-16. Included in the programme will be the 
presentation, on July 13, of the Society’s Medal to 
Sir Eric Rideal, follewed by his address on “‘Colloid 
Science’; and on July 14 the Chance Memorial 
Lecture, given by Mr. H. V. Potter, of Bakelite, 
Ltd., who will speak on: “Welfare in Industry”. A 
historical exhibition illustrating the rise of the 
chemical industry in the area during the past two 
hundred years will be shown in the University of 
Birmingham throughout the meeting. Further 
information can be obtained from the honorary 
secretary of the Birmingham and Midland'Section of 
the Society, J. H. Bernitt, c/o Bakelite, Lid., Redfern 
Road, Tyseley, Birmmgham 11. 


A CONFERENCE on the ‘Use of Isotopes m Agri- 
culture” will be held .during January 12-14 at 
Michigan State University, East Lansing, Michigan. 
It will be sponsored by the council of participating 
institutions of the Argonne National Laboratory. 
There will be sessions both for mvited and for con- 
tributed research papers. Details concerning the 
submission of papers will be published later. The 
guest speakers from aòroad are to be Dr. §. J. Folley 
(Shinfield, Reading) and Dr. A. Gustafsson (Stock- 
holm). Co-ordinated with this, the American Associa- 
tion for the Advancement of Science and the Oak 
Ridge Institute for Nuclear Studies will “sponsor a 
related conference on*‘Atomic Energy aztd Agri- 
culture” at Atlanta Curing the Georgi meetings of 
the American Association during. December 26-30. 
At East Lansing the papers will déal especially with 
laboratory problemg, gar leaps approaches and 
results. The Atlanta 3 ns will be concerned with , 
the present status and future outlook for applications `- 
of atomic energy in agriculture. ; l 
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AERO RESEARCH, LTD. :. 


HE firm of Aero Research, Lid., at Duxford, 

Cambridge, owes its inception in 1934 to the 
urge of a uniwersity man—Dr. N. A. de Bruyne, at 
that timeea, Fellow of Trinity College, Cambridge— 
to earry out his own applied research work. This 
type of firm is probably commoner abroad than in 
Britain, although the Cambridge Instrument Co., 
Ltd., may be crted as another example. 

During the first few years of its life as a anai 
research unit, it pioneered a number of develop- 
ments that have since proved their worth.. These 
include structural materials for aircraft, honeycomb 
structures (British Patent 577,790 of 1938), the 
analysis of sandwich stabilization (J. Roy. Aero. 
Soc., 44, 1; 1940) and the conception and realiza- 
tion in 1941 of the technique of metal-to -metal glueing 
for aircraft structures. This work on metal-to-metal 
adhesives called for both en investigation of the 
problems of adhesion (see, for example, Atrerafi 
Vaginal | 16, 115, 140; 1944. J. Sci. Instr., 
24, 1947, Research, 6, 362; 1953) as well 
as ne production problems presented by its almost 
immediate application in the de Havilland Hornet 
fighter. The techniques developed at that time 
remain the basis of the widespread use of “Redux’ 
glue in modern civil aircraft. The report on the 
Comet aircraft accidents unequivocally exonerated. 
this method of construction and, in view of the con- 
clusions reached by the inquiry, its use is to be 
welcomed as a method of reducing stress concen- 
trations (Duncan, W. J., Engineering, -179, 196; 
1950). 

In all its projects the company has consistently 
emphasized the need for the research man to follow 
through to the final application of his work, as 
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evidenced even in 1934 by the building of a complete- 
aeroplane to demonstrate the value of concepts, such 


-as Wagner’s tension field analysis, that were new at 


that time (R. and M. 1694). 

On the outbreak of the Second World War the 
company made for the Ministry of Aircraft Production 
thirty Miles Magister tail-planes, and a Spitfire 
fuselage of plastic material; their performance on 
test (including flight trials of a tail-plane) was 
entirely satisfactory, but as the shortage of light 
alloys was overcome, the need for substitutes dis- 
appeared. With the rise in aircraft speeds that has 
since taken place, however, interest in plastics for 
aircraft has considerably revived. A war-time 
development that considerably accelerated the pro- 
duction of wooden aircraft and gliders was the ‘strip 
heating’ process for which the Royal Commission on 
Awards to Inventors made an ex gratia award. 

Until 1946 the company had been wholly owned 
by Dr. N. A. de Bruyne, but in that yéar a majority 
shareholding was taken up by Ciba, Ltd., the world- 
wide organization known for its research in dyestuffs, 
pharmaceuticals and plastics. Under an arrange- 
ment with Ciba, Ltd., Aero Research, Ltd., con- 
tinued under its own board as an active research» 
centre, as well as becoming a large production unit 
for ‘Araldite’ epoxy resins and the ‘Aerolite’ urea» 
formaldehyde adhesives which the company had been» 
making since 1937. . 

The recent visit of H.R.H. the Duke of Edinburghs 
on April 20 provided a fitting occasion to celebrate 
the twenty-first birthday of the company by a display 
of research and production, including some of the 
new high-temperature adhesives which are now unde 
development. 





FATIGUE IN METALS 


om, , 


T a‘ joint meeting in the Clarendon Laboratory, 
Oxford, on April 15, of the Oxford Local Section 

and the Metal Physics Committee of the Institute of 
Metals, the, morning session was devoted to a dis- 
cussion on “Fatigue”. Prof. G. V. Raynor (Birming- 
ham) presided, and invited papers were given by Dr. 
N. Thompson (Bristol) and Dr. J. Holden (National 
Physical Laboratory, Teddington). Dr. Thompson 
first mentioned the usual analysis of a fatigue 
experiment into three stages, consisting respectively 
of a period of rapid work-hardening, a long secondary 
stage in which local deformation may increase slowly 
but nothing much seems to happen, and a short third 
stage in which a crack is rapidly propagated, leading 
to failure. In contrast to this, recent work suggests 


se thatthe formation and growth of the crack occupy 
“=, comiderable part of the second stage, and Dr. 


Thompson devoted most of his introductory talk to 
a discussion of the evidence for what he described as 
this still slightly heterodox view. 

In ‘specimens containing notches, it is generally 
accepted thet a etack may be present from an early 
stage in the fatigue life. The difficulty here is to 
explain why this crack doge not*spread rapidly, and 
nd very convincing réason has yet been given. In 
plane specimens, without deliberately introduced 

' e 


stress raisers, cracks are not normally visible unti 
just before failure. A theoretical model, due to Head 
suggests that the length / of a crack is given by £ 
formula of the type 


Du? = 1/A(Ne — N) 
where N is the number of cycles, and N „the number 
of cycles to failure. The rate of growth of the -cracl 
is thus proportional to /°/*, and since this varies sc 
rapidly, it is possible that for a large part of its life 
the crack may be too small to be visible. The few 
experimental measurements which have been made 
are in agreement with Head’s equation. 

Dr. Thompson next mentioned some experiment» 
by Sinclair and Dolan, in which fatigue tests or 
æ-brass were interrupted every 20 per cent of th: 
estimated life im order to give the specimen a half 
hour annealing treatment at 400° C. These anneal 
hed no effect on the fatigue life, although the 
specimen was completely resoftened at every stage 
Sinclair and Dolan suggested that the only type c 
defect which would survive the annealing treatmen 
was a small track, which must thus have been forme» 
in. the firs{ 20 per cent of the life. Similar exgeriment 
at Bristol in which copper specimens were annealer 
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at 600° C. every 10 per cent of the estmmated life 
produced the same result. 
In recent work at Bristol, specimens of high-purity 
er were given & careful surface preparation and 
riggs cs A paar lg 
1,000 c./a. Frapp osha Saag a 
at various stages in ee b was 
that the eventual fatigue crack always originated 
froth an indore alin band fecmed in the omiy par’ of 
the deformation; the path of the crack in both 
directions from this point was shown by a very high 


slip 
caused. by the cdinplex nature of the surface markings, 
cimens were re-clectropolished at various 
iments, a standard te 


markings, 

sistent’ slip slip bands appeared 
after about 4 per cent of the fatigue life, and increased 
m number during the ; after about 40 per 
cent of the life, some thom hag defini 


into neighbouring grains, and after 70-80 per cent of 
the life they were recognizable as small cracks. 


m the opening out into visible cracks of all the 


markings which extended over more than one grain 


i inty in £f 

crack in the early stages of the process; the question 
of whether or not the persistent mar are micro- 
cracks when they are less than one grain diameter in 


popular view shat recovery 
the course of fatigue, even at room temperature. 
metall steblo 


diffusion. 

increased. The difect on precipitation was illustrated 
by recent experiments at the National Physical 
Laboratory on iron, copper and commercial alum- 
inium, in which a progressive loading technique was 
used. ‘The behaviour of the iron and aluminium 
specimens was essentially similar, and indicated that 


greatly enhanced ageing occurred, especially in the 
aluminigm 


A more direct indication that diffusion is facilitated 
during fatigue is provided by experiments on the 
internal oxidation of copper alloys containing 0-01 
per cent silicon. The process of internal oxidation 
depends on the inward diffusion of oxygen atoms 
through a surface sub-scale layer, and the diffusion 
of silicon atoms within the alloy. Under static 


month are required to produce sub-scale 
at 300° C. Fatigue tests at this temperature ee 
in oxide precipitation within the gauge length after 
200-300 hr., although there was no sign of precipita- 
tion within the unstressed parts of the specimens. 
Having demonstrated the existence of enhanced 
diffusion affects, Dr. Holden finally outlmed experi- 
ments now being undertaken with the object of 
determining the type of lattice deffct which is 
responsible. Low-dangle X-ray diffraction studies are 
being made on 60-p copper foil specimens given 
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¿pulsating tension fatigue tests. pl pa 


than 5 pər cent of the fati very pronounced. 
low-angle streaks ere ant nd tho these eppear to be 


similar tc the streaks observed in the very 

early stages of agong. The streaks vary from grain 

to grain, and are unaffected by annealing the foil for 
an hour at 150° C. 

in the general discussion, some attentidh was paid 

to the nature of tne persistent slip markings. Dr. 


‘Thompson that they are retained after 
annealing, and are not simply steps, since the 
standard elec treatment has 


examination showei them to be composed of very 
small etch pits. Mr. G. Smith (Cambri Nya 
work on fatigue testa at stresses below the fatigue 
limit. Etoh-pits were found to remain in regions 
where large slip Sands had been visible before 
polishing ; Cena 
up together to form markings 


speci in this way after ~ 25 per 
cent of the estimated life, and testing at the same 
stress was then resumed. Tide probaiar wae repeated 
seven times in all, so that the specimen had lasted 
for 225 per cent of +a normal life, and there seamed 
no reason to doubt that the process could be con- 
tinued until there was no specimen left. 
Dr. R. T. Parker (Banbury) pointed out that Dr. 
ee eae a ate 
factor in fatigue ; 


lacking. Dr. A. N. Turner (Banbury) raised the 
question of fatigue ir. non-metallic materials, and also 


tigue conditions. Experi- 

ments at Bristol have shown that the internal friction 

is associated with tae total number of visible slip 

bands; it is markedly affected by annealing, but 

not by the surface dissolution. There is thus no 

ra correlation between internal friction and 
tigue. 


In reply to a question, Dr. Holden amplified his es 
experiments. By” 


remarks on the low angle X-ray 
analysing the distrikntion of "Xray intensity, ib is 
hoped to distinguish between. effects caused. by arrays 
of dislocations and those due to excess concentrations 
of lattice vacancies. The session concluded ‘With a 


ture, 90° K. And 20° K. At æ given 


stress level, fatigue lives were in the approximate 
@ 
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ratios 1:10:100. More significantly, the stress 
required for failure after a given number of cycles 
increased in the same ratios (~1:1-5: 2) as the 
static ultimate tensile strength. Work at liquid 
helium temperature, now proceeding, shows still 
further increase in fatigue life, although the cor- 
relation with the change in ultimate tensile strength 
is no longtr valid. No one seemed to have a ready 
explanation for these rather surprising results. 

The afternoon session of the meeting was in the 
form of a general discussion, in which a panel of 
members of the Metal Physics Committee attempted 
to answer questions suggested by the local section. 
The current interest in fatigue problems was shown 
by the question, “Why have very high-strength 
aluminium alloys a fatigue strength no better than 
that of medium-strength alloys ?”, which produced, 
in effect, a continuation of the morning discussion. 

J. W. CHRISTIAN 


AROMATIC SUBSTITUTION 


OX March 29 a symposium was held by the 
Chemistry Department of Queen Mary College, 
London, on “Aromatic Substitution”, with Prof. 
E. R. H. Jones in the chair. The six contributions 
covered various aspects of electrophilic, nucleophilic 
and homolytic substitution. 

Prof. M. J. 5. Dewar reviewed the general theory 
of aromatic substitution in terms of the Wheland 
transition-state treatment and the molecular orbital 
method. The latter method may be used to calculate 
the position of substitution in polycyclic alternant 
hydrocarbons, and the results obtained are generally 
in .agreement with the experimental resulis. The 
theory does not take into account steric hindrance, 
which appears to occur particularly in a-naphthalenic 
positions such as the 4-position in phenanthrene. 
Electrophilic substitution in heterocyclic systems was 
then discussed and the molecular orbital theory 
shown to be applicable in this field. Finally, Prof. 
Dewar described work being carried out on the 
nitration of quinoline which shows that this reaction 
proceeds by different mechanisms in acetic anhydride 
and sulphuric acid solution. In the subsequent 
discussion Prof. E. D. Hughes emphasized the 
importance of the reagent and also the effect of 
temperature on the orientation of the substituent. 
Prof. Dewar agreed and illustrated the effect of the 
reactivity, of the reagent. 

Dr. G. Baddeley! discussed the Friedel-Crafts 
acylation and alkylation of aromatic compounds, 
and emphasized the effect of the reactivity of 
the reagent on the nature of the product. With 
aluminium chloride in methylene chloride solution the 
usual orientation rules were observed, whereas if the 
solvent was nitromethane or ether the reagent was 
less reactive and ‘abnormal’ products were obtained. 


«e This was illustrated with numerous examples such 


“ws the*substitution of anthracene, which occurs in 
the 9-positéon in methylene chloride solution but in 
the l- and 2-positions in mitromethane solution. 
Dr. Baddeley eascribed the abnormal orientation to 
complex formation between the catalyst and solvent, 
attack by the buty complex being liable to steric 
hindrance. Dr. E. A. Braude suggested that revers- 
ibility of the reaction might gsccoynt for the abnormal 
orientation in polar sofvents, but Dr. Baddeley said 
that, if excess aluminium chloride is avoided and the 
2 
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hydrogen chloride removed, the reactions are not 
reversible. 

Dr. P. B. D. de la Mare then read a paper on the 
chlorination and bromination, of aromatic compounds. 
He stated that theseereactions, when carried out by 
a solution of the halogen in hydroxylic solvents, can 
be shown kinetically to involve molecular halogen, 
but that brominations by aqueous hypobromous 
acid have a kinetic form which implies that the 
electrophilic reagent carries a full positive charge. 
Dr. de la Mare then compared molecular halogenation 
with ionic nitration and showed that etke results 
suggest that, while the positively charged reagent 
evokes the inductive effect of the substituent most 
powerfully, the molecular reagent evokes the con- 
jugative electromeric effect more powerfully. ~ 

The afternoon session was opened by Dr..N. B. 
Chapman, who gave a short survey of nucleophilic 
substitution and then proceeded to` discuss the 
nucleophilic displacement of halogen. He directed 
attention to possible duality of mechanism (analogy 
with saturated systems) and to the possibility of 
complexity of mechanism in bimolecular processes, 
and outlined the structural requirements for nucleo- 
philic substitution in homocyclic aromatic com- 
pounds. Dr. Chapman then discussed the quantum- 
mechanical background to the nucleophilic displace- 
ment of halogen in heterocyclic compounds (mono- 
and di-aza-naphthalenes) and gave an account of 
some kinetic investigations which have provided 
kinetic results for comparison with the approximate 
quantum-mechanical calculations; the agreement 
between the calculated and observed activation 
energies is not very good. In the discussion Dr. E. 
Parker suggested that the structure of the transition- 
state might involve d-orbitals, and this suggestion 
was generally accepted as being probable. Prof. 
Dewar suggested that a comparison of calculated 
activation energies with observed rates of reaction 
might be more correct and lead to a better agreement 
between theory and experiment. 

Prof. W. Bradley discussed nucleophilic substitu- 
tions in which hydrogen is replaced by an anion, the 
formation of o-nitrophenol from nitrobenzene and 
potassium hydroxide being a typic&#l example. The 
reactivity ofthe nucleus towards nucleophilic sub- 
stitution decreases from anthracene to naphthalene 
to benzene, and nucleophilic substitution is facilitated 
by a carbonyl or nitro group attached to the nucleus, 
the positions ortho-para to the group being preferenti- 
ally attached. Numerous examples show that, on 
direct hydroxylation with potassium hydroxide, 
mono-ketones and di-ketones yield respectively 
mono- and-di-hydroxy compounds, and substitution 
by other anions follows a similar course. Prof. 
Bradley then gave several examples where substi- 
tution by an anion is accompanied by self-union of 
two molecules of the aromatic reactant, usually via 
a carbon atom para to a carbonyl group. He ex- 
pressed the view that this is due to the anion 
functioning as a base and removing a proton from 
the aromatic reactant. 

Prof. D. H. Hey opened his paper on homolytic 
substitution? by outlining the feactions by which 
phenyl radicals may be generated, and he then briefly 
discussed the partial rate factors for the phenylation 
of a series of mono-subsiituted benzene derivatives. 
He described gihe phenylasion of toluene, ethylbenzene 
tsopropylbenzene and fertbutylbenzene; with the 
first threes of these compounds’ the reactions are 
complicated by dimerization due to side-chain attack. 
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In the case of tertbutylbenzene this does not occur, 
but there is a marked steric opposition to substitution 
at the ortho positions which results in the first example 
of overall deactivation encountered in homolytic 
substitution. Prof. Hey theneoutlined some recent 
investigations on the proportions of the isomeric 
phenylpyridines formed in the phenylation of pyridine 
using a number of different sources of phenyl radicals. 
The results were independent of the source of the 
radical, except when the source was phenylazotri- 
phenylmethane. This anomalous result was shown to 
be due te the formation of a by-product in which it 
appeared that „tho triphenylmethyl grouping was 
incorporsted. 

In view of the interest aroused by this symposium 
and’ by one held last year? at Queen Mary College, it 
has been decided to make the symposium an annual 
event, dealing with some topic of current interest in 
the field of organic reaction mechanisms. 


M. F. ANSELL 
_ M.J. 5. Dewar 
1 Baddeley, G., Quart. Rev., 8, 355 (1954). 
* Hey, D. H., e al., J. Ohem. Soc., 3352 (1954), and earlier papers. 
3 Ansell, M. F., and Dewar, M. J. S., Nature, 173, 898 (1954). 


SOIL ZOOLOGY 
EASTER SCHOOL AT NOTTINGHAM 


HE second Easter school in agricultural science 

in the University of Nottingham School of 
Agriculture, Sutton Bonington, held during April 1-7, 
was devoted to soil zoology. This symposium and 
colloquium were limited to a membership of seventy, 
which included not only a large number of specialists 
in soil zoology and pedology, among whom were 
several distinguished scientific workers from other 


European coustries, but also a number of -biologists - 


who wished to acquaint themselves with this field. 
The function of the meeting, therefore, was to pro- 
vide a tilting-ground for discussion of papers delivered 
by specialists and, in addition, tuition by lecture, 
demonstration afd practical class-work for those less 


familiar with the ramifications of this rapidly growing ` 


subject. 

After the address of welcome by Prof. E. G. 
Hallsworth, the opening paper, on soil animals, by 
Prof. W. Kiihnelt (Vienna), and the subsequent paper 
by Dr. P. W. Murphy (Rothamsted) on the ecology 
of the fayına of the forest soils, served as introductions 
to soil zoology and enabled the later more specialized 
contributions to be viewed in their ecological per- 
spective. The difficulty of extracting from 
the soil in a condition which permits identification 
and in quantities which reflect the sizes of field 
populations has long been recognized. The paper by 
Mr. A. Macfadyen (Oxford), on a comparison of 
sampling methods for soil arthropods, was therefore 
welcomed by the entomologists present. An informal 
address on flotation methods of extraction was also 
given by Dr. F. 8. J. Hollick (Cambridge). Dr. F. 
Raw’s paper on a-fotation extraction process for soil 
micro-arthropods was demonstrated in his absence by 
his colleagues, Mr. J. M. Dobson and Mr. J. W. 
Stephenson (Rothamsted). As a direct result of 
careful extraction methods, information on the dis- 
tribution of animals in the soil is mcfeasing. This 
was wel] shown -by the studies of Mr. D. H. Murphy 
(Durham) on long-term changes in Collembola 
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opulations, with special reference to the fauna of 
moorland soils; by Mr. N. Haarlev (Copenhagen) 


in his contribution. on vertical distribution of mites , 


and Collembola in -elation to soil structure; and by 
Dr. C. Overgaard Nielsen (Fémmeller, Denmark) in 
his survey of a year’s results obtained by a recent 
method for the exsraction of soil-inhebiting enchy- 
traeid worms. Ths roles and distributiow of earth- 
worms were dealt with in two papers: Dr. W. J. 
Guild (Edinburgh) >n earthworms and soil structure, 
and Dr. J. E. Satckell (Nature.Conservancy, Grange- 
over-Sands) on sore aspects of earthworm ecology. 

Although most cf the practical difficulties in the 
identification of scil animals were adequately ex- 
plained in the practical classes, Dr. G. O. Evans 
(British Museum) gave a most useful talk on the 
problems encountered in terrestrial mites. 
The general biology of some of the less-worked groups 
was covered by Er. B. G. Peters (Rothamsted), . 
speaking on soil-inhabiting nematodes; by Mr. J. G. 
Blower (Manchester), on myriapods as soil animals ; 
and by Mr. W. V. arris (Commonwealth Institute, 
London—in absentia), on termites and the soil, this 
last lecture being mtroduced by Mr. W. A. Sands 
(Commonwealth Institute). A group with which the 
average zoologist ie even less familiar, that of the 
predaceous fungi, was very ably dealt with by Dr. 
C. L. Duddington (London) and Dr. Mary Peach 
(London). 

The relations of soil type and agricultural practice 
to 'the fauna of agricultural land were outlined in 
two lectures by Pref. W. Tischler (Kiel). The pen- 
ultimate session was almost entirely devoted to the 
more practical aspects of soil ecology. A brief review 
was given by Mr. E.B. Brown (National Agricultural 
Advisory Service, Cambridge) in his paper on some 
current British soil pest problems. Mr. F; G. W. 
Jones (Cambridge) gave particular attention to one 
class of pests in his. paper on quantitative methods 
for the estimation cf cyst-forming eelworms in the 
soil. Some of the icteresting aspects of the applica- 
tion of insecticides to soils were discussed by Mr. 
J. G. Sheals (Glasgow) in the effects of DDT and 
BHC on soil Collemoola and Acarina. 

On. the last mornirg Prof, W. L. Kubiena (Madrid) 
showed @ series of coloured slides illustrating the 
micro-structure of soil, paying special attention to 
the humus type. This was a fitting end to the 
meeting, as the cardiral importance of animal activity 
in the determination of humus type was demon- 
strated. Moreover, Prof. Kubiéna’s remarks helped 
pedologists and zoobgists alike to a more rigorous 
appreciation of the terms-‘mull’, ‘mor’ and ‘moder’, 
terms often used ard as often misused during the 
meeting. On the lest morning also, a number of 
valuable contributions which it had unfortunately 
been found impossikie to incorporate in the formal 


proceedings were reed ‘by title’, their texts having 


been circulated during the course and opportunity 
given for their discussion. 


Several hours eack day were devoted to practical e 


demonstrations of various techniques, with adequate 
opportunities for testing them individually. All the 
demonstrations attrazted considerable attention, and 
though it is perhaps invidious to single out any 
particular one, speciel interest was shown in the soil- 
sectioning technique developed by Mr, N. POATEN 
and Dr. T. Weis-Fogh. 

In general, this tneetayg at Sutton Bonington was 
æ great success, and much ef the credit is due: to - 
the exceptional facilities provided at.the School of 
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Agriculture and to the preparatory work and organ- 
ization done by Mr. D. K. McK. Kevan and his smalP 
staff. The entire préceedings of the Easter school, 
including the techniques demonstrated and the dis- 


cussions of papers, will be published shortly (by'` 


Butterworth’s Scientific Publications), edited by Mr. 
Kevan. ° i - 
e O. GILBERT 
J. HOBART 


A CONDITIONING LABORATORY 
' FOR THE INVESTIGATION OF 
PERSONALITY AND CORTICAL 
FUNCTIONING 


By Dr. C. M. FRANKS 


Psychology Department, University of London, Institute 
of Psychiatry, Maudsley Hospital, London, S.E.5 


SOUND-PROOF conditioning laboratory has 
been established at the University of London 
Institute of Psychiatry (at the Maudsley Hospital, 
London, S.E.5) m the Department of Psychology. 
At present the laboratory is equipped for eye-blink 
conditioning (the unconditioned stimulus being an air 
puff and the conditioned stimulus a tone), psycho- 
galvanic reflex (P.G.R.) conditioning and cardiac 
conditioning. ‘The subject is seated at a small booth 
with his head resting against a padded head-rest and 
his feet on a foot-rest, so that his field of vision is 
largely confined to the walls of this booth. All 
stimuli are rigidly standardized, being delivered and 
recorded electromechanically ; the relative durations 
and times of onset of the stimuli are controlled by 
slectronic timers. Thus the total experimental 
conditions are accurately standardized and capable 
of precise duplication by workers in other laboratories. 
A novel feature of the conditioning apparatus is 
the method of recording the eye-blink movements. 
Hitherto, various mechanical or electromechanical 
methods have been used, both in Great Britain and 
elsewhere. Almost all these methods involve attach- 
ing an artificial eyelash to the eyelid or placing 
electrodes on or near the eyelid.’ Such methods are 
inconvenient for the subject and especially unsuitable 
for psychiatric patients. ‘The present method requires 
no direct contact with the eye or eyelid. It is based 
on photoelectric principles and is to be described in 
detail elsewhere. A small photoelectric cell, sensitive 
in the visible region of the spectrum, is mounted on 
one lens of a pair of plain-glass spectacles. As the 
eyelid blinks, so the amount of light reflected on the 
cell cathode changes. The varying e.m.f. generated 
in the photo-cell is then fed into a linear amplifier 
and used to drive the recording pen of a recording 
milliammeter. 

The major experiment carried out at the laboratory 
~has begn a follow-up and elaboration of an observation 
originally made by Pavlov. Before discussing this 
observation, it is first necessagy to review briefly the 


main tenets of Pavlov’s theory of cortical functioning. ` 


Pavlow’s theory! emphasizes two basic processes, 
namely, ‘excitation’ and ‘inhibition’. The excitatory 
process is seid to be produced during the formation 
of a positive conditioned reflex. e As evidence for a 
state of excitation being present M the cortex, Pavlov 
cites the fact that a stimulus which was not originally 
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used as a conditioned stimulus may be able im certain 
instances to elicit the conditioned response. This is 
supposed to be because the excitatory process, 


' originating largely in the sensory areas of the cortex 


which received the jmpulses from the conditioned 
stimulus source, irradiates the adjacent areas. A 


` similar argument, based on experimental findings, is 


used by Pavlov to explain the formation and irradia- 
tion of the inhibitory process. It ig necessary to 
stress here that the inhibitory process, as conceived 
by Pavlov, is a positive process and not merely the 
absence of excitation. As to the physiological nature 
of this process, Pavlov admits his ignorance. The 
term ‘inhibition’ is perhaps an unfortunate one, since 
it is used by contemporary psychologists and phys- 
iologists in at least three different senses. There is 
the psychiatric usage of the word, as generally applied 
to the withdrawn, introverted individual; there is 
the neurological usage of the word; and there is the 
present Pavlovian usage. 

Pavlov experimented solely with animals. He 
noticed that a certain kind of dog (which he ‘called 
the excitatory kind) appeared to be more excitable 
than other dogs ; such dogs developed stable positive 


.conditioned reflexes with ease and retained them 


readily. Another kind of dog (which he called the 
inhibitory kind) was, on the other hand, timid, cowed 
and cautious. These dogs developed positive con- 
ditioned responses poorly and they were easily 
disrupted. After further consideration and experi- 
ment with these two kinds of animals, Pavlov con- 
cluded that the excitatory type of dog which formed 
conditioned reflexes readily possessed a predominance 
of cortical excitation, and that the inhibitory type of 
dog which formed conditioned reflexes poorly pos- 
sessed a predominance of cortical inhibition. In his 
later years Pavlov? siudied—bui never investigated 
experimentally—psychiatric patients. In particular, 
he made an observation concerning two kinds of 
neurotics, the neurasthenic and thes hysterie. He 
concluded that the neurasthenic possessed an exag- 
geration of the excitatory process and the hysteric 
an exaggeration of the inhibitory process. Unfor- 
tunately, he never followed this observation up, and 
it has been largely neglected by psychologists and 
psychiatrists ever since. 

It is possible, however, to predict that the neuras- 
thenic patient should condition readily and that the 
hysteri¢ should condition poorly. The concept of 
neurasthenia, as used by Pavlov, would seem to be 
meluded in the present-day concept of “dysthymia’, 
as developed by Eysenck®, which comprises the 


‘anxiety states, the obsessive compulsives and the 


reactive depressions. As well as being neurotic, all 
dysthymics have in common a marked predisposition 
towards introversion. Similarly the hysterics—and 
psychopaths—as well as being neurotic have a marked 
tendency towards extraversion. Implicit in this 
classification is the mutual orthogonality of the two 
dimensions of neuroticism’ and introversion—extra- 
version. Using eyelid and psychogalvanic reflex 
conditioning, it has been experimentally demon- 
strated in this laboratory that, as demanded by the 
theory, the dysthymic patients cendition readily and 
the hysteric and psychopathic patients condition 
poorly. : 

Spence‘ and his co-workers have demonstrated that 
anxious subjects are superior to non-anxious in the 
development® of conditioned eye-blink responses. 
Similar results were obtained by Welch and, Kubis’, 
using psychogalvanic reflex conditioning. ig may 
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be because they are more neurotic than non-anxious 
subjects, or 1t may be because they are more intro- 
verted. If the former were true, then all neurotic 
subjects would condition better than normal ones ; 
if the latter were true, then ,dysthymio neurotics 
would condition readily and hysteric and psycho- 
pathic neurotics would condition poorly. Thus the 
present experiment is a crucial one. It would seem 
that conditionability i related to introversion— 
extraversion (which ın its turn 1s related to cortical 
excitation—inhibition) and not to neuroticism. Sup- 
port for hws conclusion 1s given by the fact that 
introverted normal subjects condition better than 
extraverted notmal subjects. If conditioning is 
related to cortical excitation, then such as 
caffeine should increase conditionabilty, and drugs 
such as sodium amytal should decrease condition- 
ability. The tentative conclusions from a small pilot 
study carried out in this laboratory upon sixteen 
subjects, using mtravenous sodium » would 
suggest that, as predicted, one effect of this drug is 
to reduce the conditionability of the subjects. 

In this prelimmary study of sodium amytal and 
conditioning, the effects of practice and of varying 
the size of the amytal dose were also considered. 
An additional variable mcorporated into the experi- 
mental design was the effect of using a placebo 
injection. All these variables were related to changes 
in personality as measured by questionnaire scales 
such as the Maudsley Medical Questionnaire (neuro- 
ticism) and, Guilford’s ST'DCR scales (introversion— 
extraversion and neuroticism). Another interesting 
finding 1s that this drug apparently has an effect upon 
the retention of, or ability to form, conditioned 
eye-blink reflexes as manifest in the re-test situation. 
In a future study ıb 1s hoped to confirm and relate 
this finding to certain aspects of learning by rote 
carried out under comparable experimental condi- 
tions. 

Pavlov demonstrated that certam cortical opera- 
tions in his dogs resulted ın an mcerease ın mhibition 
and a consequent decrease m conditionability. Thus 
would suggest that certain types of bram damage m 
human subjects, or certain bram operations, such as 
prefrontal leucotomy, would also result in a decrease 
in. ease of conditionability. 

Perhaps ıb 1s of interest to mention here that 
Mrs. A. Petrie, of the Institute of Psychiatry, has 
carried, out an investigation into the effect on per- 
sonality of a variety of brain operations*. Her 
published results to date have shown that the per- 
sonaliby, measurements associated with the dysthymuic 
type change consistently in the direction of extra- 
version after excisions in the frontal lobe but not 
after excisions m the cingulate and certam other 
areas. Included in one of her current projects— 
carried out in association with Mr. R. A. Willett 
at this Institute—is an investigation into changes ın 
eye-blink conditionability followmg on these bram 
operations. 

The programme of the conditionmg laboratory 
includes further experiments with drugs which act as 
cortical excitants or depressants, and with drugs 
which increase or decrease athetic nervous 
activity. It 1s hoped to relate the changes m per- 
sonality and in conditioned response behaviour 
caused. by these drugs to simultaneous changes in the 
subjects’ electro-encephalograms. It ıs also hoped 
to condition reflexes other than thosd’ already men- 
tioned, If sufficient reflexes are mvestigated, cover- 
ing both central and autonomic nervous systems (each 
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subject would be conditioned upon each reflex 
Separately), then ıt should be possible to establish the 
existence or otherwise of a genefal factor of condition- 
ability m man. _ 


1 Pavlov, T. P., “Conditioned Reflexes” (trans. by G. V. Anrep) 
(London. Oxf. Univ Press, 1927). i 

2 Pavlov, I. P., “Leotures on Conditioned 
Nervous Activity (Eehaviour) of Animals” “trans 
Gantt) (London: Laurence and Wishart, 10279 2, “Oon- 
ditioned Reflexes a aoe " (trans. by W. H. Gantt) 
(New York: Internasional » 1941). 

3 Eysenck, H. J, “The Sclentifie Study of Personality” (London: 
Rout and Kogar Paul, 1062): “The Structure of Human 

ty” (Londor Aethuen, 1953). 

í Spence, K. W, and Tavlor, J, J. Payehot.. 42, 183 (1951). 
Spence, K. W., and F.rber, I. D., J. Ezp. Psychol , 45, 116 (1953). 

s Welch, L., and Kubis, J J Paychol., 23,83 (1047), J Nerv Menj. 
Dis., 105, 372 (1047). n 

* Petrie, A., “Personality and the Frontal Lobes” (London"° Rout- 
ledge and Kegan Paw, 10652). 
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THE WATER SUPPLY OF LONDON 


HF easy way of providing a bacterologically 

pure domestic water supply is to own or control 
@ gathering grounc m a remote and uninhabited 
district—say, m certral Wales—to prohibit farming 
on 16 and the access of the public to 1t, and after 
storage, to treat ths water by filtration and chlor- 
ination before it 1s distributed. The extension of 
farming during the Second World War and, since 
then, the numbers of people who want to 
walk, cycle or motor in the less-mhabited parts of 
Great Britam have made it difficult to adhere to this 
policy ın ris extreme form; the Central Advisory 
Water Committee cf the Ministry of Health recog- 
nized this in a report published a few years ago, and 
recommended that, though the public should not 
have general access to the banks of storage reservoirs, 
they should be allowed access to the remaimder of a 
gathering ground*. 

Even with this relaxation, however, the water 
undertaker with a caschmenit area in a remote district 
is still in &@ much more fortunate position than the 
water authority of London—the Metropolitan Water 
Board—which supplies about one-sixth of the 
population of Brita. Its raw water is drawn mainly 
from the Thames amd the Lee—rivers, alkalne m 
reaction, flowing th-ough lowland farming country, 
and polluted by sewage effluents and mdustrial dis- 
charges—bacteriologically unsafe, therefore, at the 
source, and an excellent medium for the growth of 
alge. From this raw material the Board produces & 
treated water acknowledged to be of the highest 
quality. How this is done 1s explained ın the informa- 
tive and detailed reports of the Board’s Director of 
Water Examination. of which the thirty-fifth has 
recently been issuedy. 

Partly, of course, -t 1s done by providing first-class 
treatment plant ard by on contmuous 
research to ve the design and operation of it. 
But, in addition, the Director of Water Examination 
has on hus staff teams of bacteriologists, biologists 
and chemists who keep an almost continuous watch #™ 
on the quality of tke water, from the rivet to the 
consumer's tap. The amount of work Involved in 
this 1s prodigious; itimng 1952, for exanfple, more 
than forty-five thousand samples ðf water were 
examined bacteriologically. 


Sa 
* Central Advisory Water Committee : paei of Gathering Grounds 
Sub-Committee. ndon =: H.M.8 O., 1948.) 
Metropolitan Water B - Report on the Results of the Bac- 
ological, Chemical afd B ion), Examination of the wonton 
Waters for the Years 1947-1952. iiy ana Report.) Pp. 116+ 
2 plates. (London: Staples Press, Ltd , 1955) 15s. 6d. 
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A similar effort is needed to prevent trouble from 


the growth of alge which, when present in large 


numbers, may greatly reduce the rate at which water 
can be passed through sand filters, and may also 
give rise to very objectionable tastes. Frequent 
counts of algee are therefore made—in the Lee Valley 
reservoirs, fo» example, twice weekly—and from 
these obs@rvations and from the results of chemical 
determinations (particularly of silicate) it is now 
usually possible to judge when to take action which 


will prevent a major nuisance from occurring. Inter-. 


mittent chlorination, addition of copper sulphate, 
and the drawing off of water from a particular depth 
Ih æ reservoir are some of the means used to combat 
algal troubles. To be effective, however, action must 
be taken at precisely the right time, and the report 


makes it clear how very close a watch has to be kept - 


on reservoirs and rivers for this to be possible. 
In judging the bacteriological safety of a water 
supply, many factors are taken into account, but the 


chief criterion is the number of Bacterium colt type L. 


present in unit volume. It is natural, therefore, that 
much research should have been carried out in the 
laboratories of the Metropolitan Water Board to 
improve the methods of determining the numbers of 
this organism in a sample; the present report 
meludes accounts of comparative tests with media 
containing peptone from different sources, of tests 
with a chemically defined medium incorporating 
glutamic acid, and of a rapid test using Brilliant 
Green bile broth. This ‘rapid’ test, however, still 
occupies two days; it 1s evident that the develop- 
ment of really rapid methods of enumerating bacteria, 
would be of immense service in the control of a water 
undertaking. 

This report is the last to be presented by Lieut.- 
Colonel E. F. W. Mackenzie, who became Director of 
Water Examination in 1939 and who retired recently. 
His term of office thus included the period of the 
War when the intricate system of sewers, water mains 
and treatment plants on which the health of London 
‘depends was under concentrated bombardment. It 
was then, of course, that the meticulous system of 
testing and control, for which London’s water 
authority has for so long been famous, had its most 
severe test; in the result, throughout the War no 
single case of disease which could be attributed to 
the water supply was ever reported. 


AGERATUM HOUSTONIANUM AS A 
TEST OBJECT FOR GROWTH- 
SUBSTANCES 


. P. BOTTELIER (Annales Bogorienses,; 1, 3, 
185; 1954), using Ageratum houstonianum Mill 
as a test plant in studies of the action of growth- 
«a Substances, has investigated the relation between the 
wapinastic curvature of the petioles and the concen- 
tration of indole acetic acid, and the effect of light 
thereon. „He has observed that the magnitude of 
the curvature for a given growth-substance concen- 
tration depends on the illumination during the reac- 
tion and on-the age of the leaves, the first adult 
leaf pair givifig the highest values. 
The higher the concentrations of the growth- 
substance solution used,ethe Sreatdér the light intensity 
at which light saturation takes place. Two processes 
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can be distinguished in which the action of the 


growth substance leads to an epinastic curving : in 
one of these light is essential, so_that in. the dark no 
curving t&kes place and the maximum curving appears 
after illumination fo» about twenty-four hours; in 
the other, curving takes place: in the dark and is 
completely inhibited by light after four~ hours 
illumination. 

In young leaves (second leaf pair) only the first 
process occurs, while as the leaves become older the 
second process becomes more and more important. 
Accordingly, petioles of young leaves dé aot curve 
in the dark, but do so strongly in light; as the age 
increases, the ability to curve in the dark increases 
and with the sixth leaf pair is equal to that in light. 
The sensitivity .to illumination diminishes fairly 
rapidly when the petioles are kept in the dark in 
growth-substance solutions. With short illumination 
at the beginning of the experiment the curvature is 
smaller the shorter the illumination. Both phen- 
omena can be explained quantitatively from the rate 
at which the growth substance is taken up by the 
petioles, if it is assumed that the growth substance 
is dealt with directly after it has been taken up, in 
light according to the first process, in the dark 
according to the second. 

In an investigation of the synergism of indole and 
indole-3-acetic acid in the rooting of isolated leaves 
of Ageratum houstonianum, M. H. Van Raalte (ibid., 
167) has observed that the rooting of petioles of 
Ageratum induced by indole-3-acetic acid was 
enhanced by the addition of indole. Indole did not 
increase the effect of naphthalene-l-acetic acid on 
rooting. ‘The oxidation. of indole-3-acetic acid by a 
crude enzyme extract from etiolated pea seedlings, 
as determined with the Warburg manometric method, 
was decreased by the addition of indole. It is 
suggested that the enhancing effect of indole on the 
rooting of Ageratum induced by indole-3-acetic acid 
is caused by its decreasing effect on tle oxidation of 
this growth substance in the plant. 


RED LECHWE AND CHINESE SIKA 


NCE more the Fauna Preservation Society 
directs attention to two animals which are in 
danger of declining to the point of extmetion (Oryx, 
3, No. 1; March 1955). The first is the red lechwe 
(Onotragus leche leche Gray), the position of which in 
Northern Rhodesia is described by W. F. H. Ansell. 
The second is the Chinese sika, varieties of which 
range from the forests of tropical Formosa to the 
northern snows of east Siberia; concern for each 
variety is expressed by Richard Glover. 

The lechwe is probably the most typical of Northern 
Rhodesian antelopes and, according to the Director 
of Game and Tsetse Control for this territory, numbers 
have declined alarmingly ‘in recent years. Human 
agents are mostly responsible for this decline, 
Europeans blaming Africans and Africans Europeans. 


_ Legal enactments now make it difficult for Europeans 


to kill red lechwes on any great scale and the only 
large-scale killing is the native lechwe drive, or 
‘chila’, a traditional African way of hunting. Origin- 
ally, the chila did little more than take the surplus 
crop of game To-day the hunting of lechwe has 
become a commercial proposition, and large numbers 
of immature animals are being slaughtered. 
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The African, bowever, has a strong sense of the 
traditional, and his claim to proprietary rights over 
the lechwe cannot be ignored. There is a sporting 
atmosphere about a chila, which seems to be con- 
ducted in the same spirit as a fox-hunt or a race- 
meeting. There is nothing in the chila, as a method 
of taking game, that could be objected to by any 
upholder of field sports, and it involves both skill 
and- strenuous physical effort. The African is far 
more likely tô support conservation measures aimed 
at preserving his sport than he would be to co-operate 
in preservation for its own sake—an academic con- 
sideratioh quite outside his apparent interest or 
present understgnding. No solution to this problem 
has yet been found; but at present it is likely to he 
in the direction of control rather than in any attempt 
at abolition. 

Chinese sikas are quite unlike the small and stocky 
Japanese sikas which roam so many British parks. 
The majority of Chinese sikas stand 34 ft. high at 
the shoulder and are comparable to the average 
Scottish red deer. They differ from the Japanese 
sikas, where the antlers of the stag are greyish-black 
to black; in Chinese sikas they are red. 

Sika deer are woodland anmmals and this has given 
rise to anxiety. Throughout this century there has 
been wholesale destruction of forests in China; until 
the Communist regime few new trees were planted. 

Another reason for anxiety is that Chinese phys- 
iclans have long regarded a preparation of deer’s 
antlers as a cure for impotence. High prices are paid 
for the antlers, and besides the stalking of stags with 
rifles, the Chinese make free use of set-guns, snares 
and pitfalls; with these methods neither hinds nor 
calves are spared. Already some varieties are believed 
to be extinct. To-day the Chinese sika appears to 
have jomed that group of animals—the European 
bison, Pére David’s deer, Mongolian wild horse and 
Hawaiian goose—the survival of which depends upon 
their careful management in parks and zoos outside 
their native habitat. In Great Britain there is a fine 
herd of Formosan sikas which are kept apart in a 
special paddock at Woburn, as well as smaller herds 
at Whipsnade and Chessington Zoos. 


FISHERIES RESEARCH IN 
HONG KONG 


ESPITE many difficulties and setbacks, organ- 
ized fisheries research in Hong Kong forges 
ahead with outstanding vigour and success. Under 
Dr. G. A. C. Herklots, it got off to an excellent start 
just before the Second World War but was brought 
to an abrupt halt by the Japanese occupation. - The 


early post-war period witnessed resolute attempts to - 


revive the project, and these efforts met with some 
success: but it was not until the formation of a 
Fisheries Research Unit affiliated with the Depart- 
ment of Zoology, University of Hong Kong, that the 
project became again soundly established. In 1950 
Dr. David Barker was appointed professor of zoology 
in the University*and acting director of the new 
Unit. Since then, solid and rapid progress has been 
made. A specially designed research vessel, the 
Alister Hardy, built in a local shipyard, went nto 
service in January 1954, to initiate an ambitious 
programme of researches m nearby waters (see 
Naturep 172, 1170; 1953) ° 
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Preliminary resu-ts of much interest and value are 
etlready available and have been published in a new 
journal, the Hong Kong University Fisheries Journal*. 
This publication carries on, under its new name, the 
former Journal of che Hong Kong Fisheries Research 
Station, originally launched by Dr. Herklots in 1940 
but which ran to only three issues because of the 
War. It is intended to publish the naw Journal 
annually for the time being; but as tho activities of 
the Unit expand and multiply, publication will no 
doubt become more frequent. This first number 1s 
well printed on good paper and hag an attractive 
format that does credit to all concerned with its 
production. It contains four papers on various 
aspects of fisheries biology, one on the sea snakes 
(Hydrophiidae) occurring near Hong Kong, and one 
by Prof. Barker giving an interesting and informative 
history of the development of fisheries research in 
Hong Kong. 

The Fisheries Research Unit now has its own 
director, Mr. J. A. Tubb, a graduate of the University 
of Melbourne, and formerly director of fisheries m 
North Borneo, and +t is to be expected that this, the 
most easterly of a chain of Commonwealth research 
stations in the Irdo-Pacific region, will quickly 
become a powerful and progressive influence both 
locally and internasionally within the region. It 
certainly merits the Sullest measure of encouragement 
and support that can be extended to ıb by all inter- 
ested in fisheries and general marine biology in those 
Far-Eastern waters. ` G. A. STEVEN 


* Hong Kong Untversity Fisheries Journal, No. 1 (December 1954). 
Edited by Prof. David ‘Barker. Pp. iv+65+12 plates. (Hong 
Kong: University Press, 1954.) np. 
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ANAPHYLATOXIN, HISTAMINE 
DEPLETION AND SKIN 
REACTIONS IN THE RAT* 


By Dr. M. ROCHA E SILVA and 
A. M. ROTHSCHILD 


Department of Biochemistry and Pharmacodynamics, 
Instituto Biológico, São Paulo, Brazil 


S shown before’, incubation of rats plasma 
‘with polysaccharides (starch, agar, inulin, etc.) 
generates a most potent histamine-releasing sub- 
stance (anaphylatoxn), when assayed by perfusion 
through the guinea pig lung or by addition to a 
chamber containmg a piece of guinea pig ileum 
(strong contraction followed -by desensitization). 
Experments perforn=d in order to test the possibility 
of activating anapkylatoxin n vwo, by injecting 
starch or agar intrevenously into rats, led to the 
result that, instead cf being activated, the plasma of 
these rats became much less active when assayed 
in vitro with the proper amount of agar as activator. 
Significant drops of che content of anaphylatoxm to 
5-30 per cent of the normal levels could be observed 
in most animals receiving the polysaccharides 
intravenously. ë " 
This ‘depletion? of anaphylatoxin appeared to 
constitute a favourahje condition in which to test 
the possible role teken by anaphylatoxin in the 
mechanism of prodvection of several skin .reactions 
involving increased cépillary permeability, as revealed 
by the passage of s colloidal dye (Geygy blue or 


* Results presented af thn aygua] meeting of the Braz. Soc. for the 
Advance. of Science, held tn Ri o Rreto, So Paulo, Brazil, during 
November 8-13, 1954. 
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” Note. 
nitrogen (egg white) plus the dye were injected intravenously. 


trypan blue) from the circulation to the treated skin 
areas. Three potent histamine releasers, low- 
molecular weight dextran*, 48/80 (condensation 
product -of -methoxyphenetylmethylamine with 
formaldehyde)? and ovomucoid‘, which are known to 
‘deplete’ the histamine from the skin when given 
repeatedly to rats, were also assayed in order to see 
if there is any cross-desensitization towards them- 
selves or towards the local anaphylactic reaction 
performed upon the rat’s skin according to Ovary’s 
technique’, consisting in preparing the skin with a 
few micrograms of antibody nitrogen and two hours 
later injecting the ee plus Geygy blue intra- 
venously. ~~ 

Two groups of rats were treated as follows: (1) 
with polysaccharides (starch, agar or glycogen) given 
twice at a 2-hr. interval; after the second injection, 
the skin test was performed; and (2) with a low- 
molecular weight dextran (intravenously) or 48/80 
(intraperitoneally) or ovomucoid (intravenously), in 
repeated injections during 36 hr., in order to reduce 
substantially the skin histamine. "The skin tests were 
carried out when the skin histamine was .at its 
lowest level’. 

The capillary permeability test was carried out by 
injecting intravenously 0-5 ml. of a 0-5 per cent 
solution of Geygy blue or 1-0 ml. of a 1 per cent 
solution of trypan blue, immediately followed by the 
intracutaneous injections of 0-1 ml. in each place, of 
the solutions of polysaccharide, dextran, etc. After 
10-15 min., the animal was exsanguinated, and the 
intensity of the reaction was observed in the derma 
of the inverted skin. ` 

The results are condensed in Table 1. In the 
animals of the first group, anaphylatoxin was con- 
siderably decreased, the skin histamine was prac- 
tically unchanged and blue tests with 48/80, dextran 
or ovomucoid-were as strong as in normal animals. 
However, in all animals of this group, the local 
anaphylactic reaction (Ovary’s test) was slight or 
completely abolished. In the animals of the second 
group, anaphylatoxin was at a normal level, skin 
histamine went down to ‘depletion’ levels, and yet 
the local anaphylactic reaction was-as strong as in 


*® the control animals, although the skin reactions to 


“the ‘dePleters’ (dextran, 48/80 and ovomucoid) were 
completely*abolished or very slight. 

It thuseappears quite clear that the mechanism by 
- which the capitlary permeability is increased by such 
agents “as histamine releasers (48/80, dextran and 
ovomucoid) an oné*hand, and by the local anaphyl- 
actio reaction on the other, arg different. It is 
difficult to understand whyefn a.histamine-depleted 
skin the antigen-antibody reaction is not at all 
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_ Skin reactions (trypan blue tests) 















Histamine, - 

dorsal skin 48/80 Dextran | Ovomuc, 
(gm. jgm.). 25 ugm.) | (20 pgm.) | (20 pgm.) 
252 + 6'1 4p 
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For the local anaphylactic reaction, 20 ugm. of antibody nitrogen was injected intracutaneously and 2 hr. later 2 mgm. of antigen 


decreased, since there are indications that anti- 
histaminics, such as ‘Neo-antergan’, strongly depress 
the local anaphylactic reaction’. Either we have to 
postulate different mechanisms for the release. of 
histamine by the components of group 2 substances 
and by the anaphylactic reaction, or some other 
substance is released in rat’s skin under the action of 
the antigen-antibody reaction. 


1 Rochas e Silva, M., and Aronin M Brú. J Exp. Path., 33, 577 
T A A. AL, and Rocha 6 Silva, M., bid., 35, 507 


* Briot, M., and Halpern, B. N., C.R. Soe. Biol., 148, 19 (1952). 
* Feldberg, W., and Talesnik, J. . J. Physiol, 120, 550 (1953). 
“ Schachter, M, and Talesnik, J., J. Physiol., 118, 258 (1952). 
+ Ovary, Z., Int. Arch. Allergy, 3, 298 (1952). 


‘USE OF SOLUBILIZING AGENTS 
_ IN GAS-PHASE PARTITION 
CHROMATOGRAPHY 
By J- H. PURNELL and M. S. SPENCER 


Department of Physical Chemistry, Free School Lane, 
Cambridge 


HE increasing number of publications relating 

to gas-phase partition chromgtography illus- 
trates the remarkable utility of this technique, and 
the descriptions of the’ separation of complex mixtures 
indicate the power and simplicity of thé method. 
Increased column. efficiency is generally obtained by 
increased column length and diminished particle size 
of the support material. These expedients, however, 
lead to a reduction of the rate of flow, resulting ın 
@ corresponding increase in the time required for 
analysis and greater diffuseness of the eluted bands. 
In order to overcome this, higher pressures and higher 
operating temperatures can be employed, but the 
latter may well lead to a reduction in column 
efficiency. - 

It is therefore desirable to operate the column at 
as low a temperature as possible and also at relatively 
low pressures, while maintaining column efficiency 
and rapidity of elution. 

In an attempt to improve column operation in. this 
direction, we have considered „the possibility of 
modifying the stationary solvent in such @ way as to 
lead to greater differentiation in the retention volumes 
of the eluted materials, and in this connexion, the 
great increase in solvent power resulting from the 
addition of, fer example, the soaps'or fatty acids, to 
@ solvent led us to carry ont experiments with 
columns ofthis type. 
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Table 1 


CH,Cl 


Vapour pressure 
. (mm. mercury) | 3,610 
Solubility 

0-61 
Retention volume 
in E nitrogen : 





In ther original publications, James and Martint»? 
describe the improvement effected in the separation 
of fatty acids by the addition of stearic acid to the 
stationary solvent. The ‘tailing’ of the peaks is 
reduced very markedly, and the retention volumes 
are increased. These authors attribute the improve- 
ment to a decrease in the extent of self-dimerization 
of the eluted acids in the stationary phase. In the 
present work, we have used systems in which such 
an explanation is not possible, and we present here 
some preliminary results. 

All the columns used were, so far as possible, 
identical in length and packmg density, the solvents 
being supported on 120-mesh kieselguhr packed in 
tubing of 6 mm. internal diameter. In order to 
obtain definite evidence of solubilization,. it was 
decided to use a system in which any separation due 
to vapour pressure differences would tend to be 
diminished by differences of solubility. A suitable 
system is that comprising the chloromethanes with 
water as the solvent. The vapour pressures, solubil- 
ities in water and retention volumes on the various 
columns used, all at 20° C., are listed in Table 1. 

From the vapour pressure data, it appeared that 
some separation could be expected on a ‘dry’ kiesel- 
gubr column, and it was also possible that adsorption 

® 
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Fig. 1. Elution by nitrogen at 20°C. of omethanes om 
38-em. columns: {a} Kieselguhr (6-3 mil./min. : (6) water/ 
kieselgyhr (6:3 mi/min.}; (e) eri [kieseiguhr (7-7 mi./ 
min. 
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might play some part. The elution of a mixture on 


esuch a column, (colamn 1) is shown in Fig. la, while 


Fig. 16 shows the slution of the same mixture on a 
column (2) of wate? on kieselguhr (20/80 by weight). ` 
It can be seen that the ‘dry’ column is the more 
effective, the retention volumes being smaller on the 
water column, anc increasingly so with decreasing 
vapour pressure. Scnce carbon iouachtoride is almost 
completely insolubls in water, it is evident that there 


- is some degree of adsorption on the dry column. 


These results indicate the inefficiency of water as a 
solvent for these materials. The use of a 60/40 by 
weight “Teepol’/water mixture (column 3) as solvent 
results in a large imcrease in the retention volumes, 
and elution occurs m the order of increasing chlorine 
content of the molecule, as can be seen in Fig le. 

Since the columns were of equal length and packing 
density and the use of water alone cuts down adsorp- 
tion, it appears that the great improvement obtained 
by use of the mixed solvent is due to enhanced 
solubility. 

This point of view may be used to interpret some 
results we obtain in. non-aqueous media. In Table 1 
are listed the retention volumes of the chloromethanes 
at 20° C. on the various columns used. Column 4 
consisted of liquid -paraffin on kieselguhr, while in 
column 6 the liquid. paraffin contained 17-5 per cent 
by weight of stearis acid. It was found that the 
inclusion of the stearic acid in the stationary solvent 
made it impossible to obtain the same packing 
density, and consequently, the material in column 4 
was extracted and repacked in narrower tubing _ 
{column 5) to the same length as column 6. Columns 
1—6 contamed the same weight of kieselguhr, while 
columns 4 and 6 contamed the same weight of both 
kieselguhr and liquid paraffin. 
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3 /0 we) 
Minutes 
Fig. 2. Separation of chleromethanes at 20° C. on 12-cm. column 


of liquid parafiln/stearic acid/kieselguhr ; flow-rate, 76 ml./min, 
of nitrogen 


\ 


It can be seen from Table 1 that the retention 
volumes are increased by addition of stearic acid, 
and it is found that the peaks obtamed are consider- 
ably sharper. This leeds to a much cleaner separation ; 
the increased efficiency is illustrated in Fig. 2, which 
depicts the separatton of the chloromethanes on 


,a column only 12 om.‘long in the short time of ai 


15 min, 

„Thus, and related work, will be discussefl at greater 
length elsewhere. W2*thank Prof. R. G. W. Norrish 
and Dr. P. G. Ashmore for their encotragemept, and 
one of us (M. S. £.) thanks the Department of 
Scientific and Industrial Research’ for # maintenance 
grant: o [March 21 
i James, A. T., and Martm, A. P P., Biochem. J., 50, 679 (1952). 

? James, A. T., and Martin, A. J. P., Analyst, 77, 359 (1852). 
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` LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Relation of Leuco-anthocyanins 
*to Anthocyanin Synthesis 


Amone the herbaceous plants which Bate-Smith 
and Lerner! have recently found to contain leuco- 
anthocyanins were Impatiens noli-tangere and I. parvi- 
flora of the Balsaminaceae. We have been investigat- 
ing the genetic control of anthocyanin pigmentation 
in Impatiens balsamina, which has been reported 
previously to produce glycosides of_ pelargonidin, 
peonidin and malvidin®. In the course of these studies 
we have obtained evidence that the leuco-antho- 
cyanins may serve as precursors for the anthocyanin 
pigments. In view of current interest in the leuco- 
anthocyanins, this aspect of the work is presented 
here. 

In all analyses, fresh or frozen plant parts were 
first extracted by boiling with 0-1 N hydrochloric 
acid, filtered, then boiled for 3-5 min. after the addi- 
tion of an equal volume of concentrated hydrochloric 
acid. This procedure hydrolyses any anthocyanins 
present and converts leuco-anthocyanins to antho- 
cyanidins. The acid extracts were washed with ethyl 
ether to remove flavones and certain other substances. 
After removal of residual ether by boiling, the pig- 
ments were transferred by partition to a small volume 
of amyl alcohol, from which they were spotted or 
streaked directly on Whatman No. 1 paper for 
chromatography. Ascending chromatograms were 
used throughout, and solvents employed were t- 
butanol/acetic acid/water (15:2:5) and m-cresol/ 
acetic acid/water (26:1: 24)3. The phenolic phase 
of the latter mixture served as the mobile solvent, 
while the aqueous phase was included within the 
jars In an open dish. Pigments were identified by 
comparison with extracts of flowers of known pig- 
ment content, by Robinson’s‘ tests, and by com- 
parison of Rp values with those reported by Bate- 
Smith. The sequence of spots corresponds to those 
reported by Bate-Smith, although the actual RF 
values differ somewhat as a consequence of differences 
in technique and solvents employed. 

Leuco-anthocyanins occur in balsams which have 
green stems and pure white flowers. The leuco- 
pigment of the stems yields cyanidin, whereas the 
petals and sepals contain in addition a leuco-antho- 
cyanin which yields delphinidin. 

Plants having the proper genotype produce violet- 
purple flowers and contain in both sepals and petals 
glycosides of malvidin. Buds (sepals and petals 
together) collected from these plants before any 
pigment is visible yield cyanidin and delphinidin from 
leuco-anthocyanins. Both leuco-anthocyanins dis- 
appear before the purple flowers mature. 

Another combination of genes controls the pro- 
duction of bright red flowers. In this instance, petals 
cdntairf only pelargonidin glycosides, whereas sepals 
contain bdéth these pigments and some peonidin 
glycoside? Young colourless Wuds of this form con- 
tain leuco-antlocyanins which yield not only cyanidin 
and delphinidin but also pelargonidin. The leuco- 
pigments whéch céfrespond to cyanidin and delph- 
inidin disappear before the flowe ogs mature. While 
it is probable that the lew®o-anthocyanin yielding 
pelargonidin also disappears during development of 
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the flowers, this leuco-pigment cannot be detected in 
the presence of pelargonidin by present techniques. 
The appearance in young, unpigmented buds of a 
leuco-anthocyanin convertible to pelargonidin is in- 
variably associated with the presence of a specific 
dominant gene whichealso governs the production of 
pelargonidin glycosides in mature flowers. 

Pelargonidin, however, is also produced under the 
influence of still another gene when in the proper 
genetic background. Since this geme does not 
govern the production of the corresponding leuco- 
anthocyanin in early stages of the bud, we conclude 
that the final stages of pelargonidin synthesis may 
follow alternative routes. 

These results provide two separate Indications that 
leuco-anthocyanins serve here as precursors for the 
ultimate anthocyanins. (1) Those leuco-anthocyanins 
which do not correspond directly with the ultimate 
pigment disappear as anthocyanins develop. Leuco- 
anthocyanins do not disappear during the maturation 
of white flowers, hence the disappearance of leuco- 
anthocyanins and appearance of anthocyanins are 
controlled by the same genes. Simmonds® has re- 
ported a somewhat similar situation in developing 
bracts of the mflorescence of bananas, where non- 
methylated leuco-anthocyanins disappear as methyl- 
ated anthocyanins appear. (2) Under the influence 
of a gene which has the principal effect of producing 
pelargonidin derivatives in mature flowers, a corre- 
sponding leuco-anthocyanin appears in colourless 
buds. 

R. E. ALSTON 

College of Wiliam and Mary, 

Williamsburg, Virginia. 
C. W. HAGEN, JUN. 


Indiana University, 
Bloomington, Indianą. 
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Nature of a Hemicellulose extracted 
from Cellulose with Water 


Dure the course of investigations leading to tho 
development in this laboratory of the phenol- 
sulphuric acid procedure for the quantitative 
determination of sugarst, small amounts of water- 
soluble carbohydrate impurities were detected m 
the paper (Whatman No. 1) used for separating 
mixtures of sugars. 

We have now isolated enough of this water-soluble 
carbohydrate material from Whatman No. 1 filter 
paper to permit a more detailed examination of it. 
Smaller amounts of a simular material have been 
extracted from cotton linters and from purified wood 
a-cellulose. 

The material, which is polysaccharide in nature, 
may be extracted at room temperature either by 
chromatographic urigation or by simple extraction in 
water. When chromatographic irrigation is used, the 
water-soluble, polysaccharide appears in the very 
first portion of the eluate. After re-drying in air, 
the same piece of filter paper will provide more 
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material when irrigated with water a second times 
this process can be repeated many times. During 
the application of six alternate extraction and drying 
treatments to a larger saple of cellulose, it was found 
- that the amount of material extracted remained con- 
stant after ‘the second or third extraction (see Table 
1). The material was isolated by concentration of the 
aqueous extract and precipitation with ethanol. The 


crude material showed [a]; — 30° (approx.) in water 


and after purification via its acetate (alp - 42° in 
formamigla ; OAc, 36-0 per cent) it had [a]}” p — 53° 


in water. Hydrolysis of the polysaccharide with 
N sulphuric decid yielded a syrupy ‘hydrolysate 


( [a], + 43° in water) which was shown to contain ' 


xylose (53-6 per cent), arabinose (15:8 per cent), 
glucose (11-1 per cent), galactose {1-9 per cent) and 
two acidic components which from their Ry values 
appeared to be a uronic acid (13:6 per cent) and 
an aldobiuronic acid (4-1 per cent). In some samples 
there have been indications of the presence of rham- 
nose. The quantitative chromatograms were de- 
veloped with butanol/acetic acid/water? and pyridine/ 
ethyl acetate/water*, and the sugars determined by 
the phenol-sulphufic acid method?. The amount of 


the acidic components was determined approx- ` 


imately ‘by reference to a standard glucose curve 
` pending their complete identification. By prolonged 
extraction of cellulose with water, Adams and 
Bishop‘ have also obtained a polysaccharide composed. 
of arabinose (16:2 per cent), xylose (35-0 per cent), 
glucose (41-5 per cent) and galactose (7-55 per cent). 


Table 1. EXTRACTION OF HEMICELLULOSE FROM 

CELLULOSE (1,000 a3. WHATMAN No. 1 FInrur 
PAPER) WITH WATER AT 25° €. 

Extraction No, Weight 4 eka (zm.} 


2 0 16 

3 0:15 

a 4 - 0 09 
5 : 0-09 
` r 0-09 


t 


- The polysaccharide extracted from cellulose with 
water is now being subjected to methylation studies. 
The present evidence mdicates that it is a pentosan 
containing uron® acid units as well as neutral sugars, 
and it appears to be similar to those found in many 
types of wood. Strachan® observed a similar phe- 
nomenon. with highly purified celluloses, but attributed 
it to a slight solubility of cellulose in water. 

While this water-soluble polysaccharide extractable 
from’ Whatman No. 1 filter paper is of interest because 
of 18 interference ın microquantitative paper chrom- 
atography and in the separation of substances by 
sheet paper and cellulose column chromatograpby, 
it is believed that some of the peculiar and as yet 
unexplained properties of cellulose and its derivatives 
(for example, its acetate and its xanthate) may be 
due to this or simular water-soluble polysaccharides 
that are with difficulty released from the cellulose 
by a process of autohydrolysis induced possibly by 
the acidity of uronic acid units. The phenomenon 
also appears to be related to the deterioration of 
cellulose caused by alternate wetting and drying! and 
by the action of ozone at high moisture-levels’. 

The part played by hemicelluloses that are known 
to be difficult to remove from cellulose still remains 
to be ascertained. The Whatman No. 1 filter papers 
used in this work also contained non-carbohydrate 
material which could be extracted With methanol. 
This material, which is probably a beater additive, 
‘may cause aineulty when paper chromatography is 
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employed for the separation of sugars. Further 
° details of this work will appear elsewhere. 

We are indebted to the U.S. Army Ordnance . 
Corps for their support of this work under contract 
No. DA-11-022-O4D-999. 

G. W. HUFFMAN 

P. A. Revers 

D. R. Sprmssrspacu 
F. SMmTa 

Institute of Agriculture, 

University of Minnesota, 

St. Paul 1, Mimesota. 

Jan. 28. 
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A New Type of Copolymer 


TRIFLUORONITROSOMETHANE, & deep blue mono- 
meric gasi?, -combines quantitatively with tetra- 
fluoroethylene i in the dark at — 45° to ah perfiuoro- 


2-methyl-1 : 2- oxazetidine, CF,.N.O. CF, OF, (30 per 
cent), and an involatile colourless viscous oil (65 per - 
cent). The oil is msoluble in the common organic 
solvents, and is unaffected by hot concentrated 
sulphuric acid or hot concentrated aqueous potassium 
hydroxide ; its infra-red spectrum fails to oy the 


presence of groups such as N:0O, NO, N:N(O-), 
ONO, ONO, C:C, N:N or C:N. The oil has the 
same empirical formula as perfluoro-2-methyl-1 : 2- 
oxazetidine, C,NOF3, showing a 1:1 ratio of tri- ` 
fluoronitrosomethane to tetrafluoroethy¥lene. The oil 
is in fact a 1:1 copolymer of the reactants, formed 
by an ionic mecharism favoured by low tempera- 
tures : 
b+ 8— 
CF,N:O + CF,:C#, > N.O.CF, OF ,~ 
| 


CF.NO 





CF, 

+ 
N.O.CF CE LN.O™7 cro, GR 

| | —— 
CF, CF, etc. 

+ 
N. O[CF,. CF, N. Oln- CF». CF,~ 

| | 
CF, CF, 


The formation. of per-tuoro-2-methyl- 1 : 2-oxazetidine 


P + 
from the intermedmte CI,.N.O.CF,.CF,~ is also w 
readily visualized by this mechanism. Chayn term-* 
ination in the polymer might involve disproportiona- 
tion to give NF(CF,3,and CF : CF, end-groups. 

The polymer. is readily soluble in perfluoromethyl- 
cyclohexane, and the mean molecular weight is much 
greater than 7,000. Support fom the constitution of 
the polymer is given by the fact thaf when heated 
in vacuo at 400° if absgnce of air, the polymer yields. 
equimolar amounts of pexfluoro(methylenemethyl- 
amine) and carbonyl fluoride quantitatively : 

e 


t 
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—OF asa a _O—CF,- 


oF, 





m 
i CFs 
CF,N:CF, + COF, 


t CF, 


This appears to be the first example of an N:O. 


group acting like C: C in copolymerization, although 
it has been shown? that free radical addition to N : O 
can occur. 

D. A. Barr 

R. N. HASZELDINE 


University Chemical Laboratory, 
Cambridge. 
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Dimerization Reactions in Sunlight ` 


THE investigations previously reported! have been 
continued and I wish to put the following facts on 
record, The photo-experiments mentioned below 
have been carried out in a sealed ‘Pyrex’ glass tube 
(Schlenk. tube!) in an atmosphere of dry carbon 
dioxide; in all cases the dark experiments were 
negative. 

It seems possible that the 2-3 bond in benzo- 
thiophene/1-dioxide! would undergo-an analogous 
photo-dimerization reaction, under comparable con- 
ditions, typical of the similarly situated bond in 
indone derivatives, for example, 2-methyl-3-phenyl- 
indone®. This is indeed the case. When a benzene 
solution of (I) is exposed to sunlight for three days 
(July), it forms the difficultly soluble colourless photo- 
dimer, melting point 296°, from acetic acid (78 per 
cent yield) (found: C, 57-6; H, 3-6; 5, 19:1. 
C,eH 420.5, requires C, 57-8; H, 3-6; S, 19-2 per 
cent). The photo-dimer, believed to be (IIIa), sub- 


‘limes readily at 300° under reduced pressure; a fact 


which excludes the possibility that it could be regarded 
as a Diels-Alder dimerization adduct (I1)‘. 


OT | 

















SO, Ot 
NZIN VS “AT 
SH SH 
Oz O, — O, 2 
(I) (Il) (Ie, R=H; IIb, R=CH,) 


Similarly, 3-methylbenzothiophene 1-dioxide under- 
goes & photo-dimerization reaction when its benzene 
solution is exposed to sunlight for five days (January) 
to give the difficultly soluble colourless photo-dimer 
(IIIb), melting point 312° (82 per cent yield). 


A detailed report of this work will be published 


elsewhere. 
"E AHMED MUSTAFA 
istry Department, 
Faculty of Science, 
Cairo University. Jan. 24. 
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Inactivation of Phage due to Assimilated 
Phosphorus-32 and the Recovery of Host Cells 


From experiments carried out by other authors', 
who have exposed to altra-violet light and to X-rays 
bacteria infected with different types of phages (T2, 
TT), it has been possible to obtam a general picture 
of the changes. which take place during the latent 
period, from fection to the lysis of therhost cells. It 
was found, nm agreement also with other types oi 
experiments, that phage T2 begins to multiply only 
about 7-9 min. after mfection. During thts period 
the particle is not infectious and is responsible for 
the changes ‘in the host cell which lead to the’ syn- 
thesis of new virus. Study of this early period might 
thus furnish important information about the rela- 
tionships established between virus and host cell. 

To this end we decided to study the mactivation 
of the phage BM (active on B. megatherium) strongly 
labelled with phosphorus-32, after its penetration 
into unlabelled cells suspended in a non-radioactive 
medium. A suitable freezing technique enabled us 
to stop the cellular metabolism at known times after 
infection. Our aims were to find: (a) possible varia- 
tions in the rate of inactivation of radioactive phage 
before and after its penetration into the cell; 
(b) possible variations in the rate of inactivation as a 
function of the time elapsed from the adsorption to 
the lysis of the host (about twenty minutes); (c) a 
possible recovery of the cell following inactivation 
of the phage after its penetration. For details of 
the technique of freezing and of preparation) of the 
radioactive phage, we refer to previous publications*:. 

Repeated controls have shown that the frozen cells 
of B. megatherium survive completely this treatment. 
In order to measure the rate of inactivation of the 
radioactive phage within the cell, we chose a low 
infection ratio (0-2 phage per cell), so as practically 
to eliminate multiple events. The infection mixture 
was prepared. so as to ensure an adsorption of 50 per 
cent of the phage in 1 min.; after this time, the 
mixture was diluted in antiphage horse serum so as 
to stop adsorption and inactivate the unadsorbec 
phage, the concentration and strength of the serwr 
being such as to. cause inactivation of 99 per cent 
of the free phage in 1 min. The mixture was ther 
diluted in broth and aerated in a suttable vesse. 
from which samples could be taken quickly every 
30 sec. and immediately frozen. In this way we 
obtained cells infected almost simultaneously ir 
which the development of the radioactive phage was 
arrested at known times; afterwards the frozer 
samples were tested periodically for mactivation oi 
radioactive intracellular phage up to 40 days. 

‘In order to study cell recovery following the pene- 
tration and inactivation of the radioactive phage, we 
used infection ratios of either 1 or 3; the samples 
were frozen 2 or 4 mm: after infection, "and tested or 
subsequent days ‘by colony counts to ascertain the 
number of recovered cells. 

The inactivation curves of the radioactive intra 
cellular phage are quite similar for the first 5 min 
after infection. This result was obtained consistently 
in four experiments, during which this interval was 
examined thoroughly every 30 or 60 sec. The average 
value of the inactivation-rate of the radioactive 
intracellular phage is k = 6-0 (Fig. 1), a valuc 
significantly different from, and some 40 per cent 
less than, the inactivation-rate of the free frozer 
phage (k’ —e9-3 (see ref. 3)). We have examimed the 
behaviour of the mactivation-rate after the fifti 
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that the distribution of phages in the 


"he is Poissonian, with the mean value J, and 
hat the inactivated phage does not interfere with 
cell vultiplication, one obtains the expression : 
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calculated with a phase-contrast micro- 
he experimental points for the 2- and 4-min. 


not seem significant. 
points seem consistently lower than 
expectation (with T=l,k=62,a= 
0-24), even when Meats is taken of the 
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Ak = 0-02, AA Ja = 0-02). 
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represents the phage survival (per cent); 
he dose D. Cl , labelled intracellular phage 
after. tnfeotion. CR, frozen labelled free phage 
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the number N of colonies. The open and filled circles represent 
gen 2 min. and 4 min. Loe after infection, 
lines represent the error. on the theoretidli curve (full- 
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Occurrence of Acid 1 Phosphatase: ino 
Association with the Haustoria of Powdery 
Milcew on Barley 


Tue intracellular haustoria of rust. (P. graminis 
tritici Erikss. and Benn.) and mildew (E. graminis 
hordei Marchal) are usually regarded as absorbing. 
organs, which, in the case of rust at least!, only. 
invaginate the protoplasts of the host cells. The use. 
of radioactive tracers has shown that phosphate, — 
sugars and productse of carbon dioxide, fixation? a 
accumulate in infectsons of these obligate parasites, — 








metabolism‘. an 
As part of a cytothamagal investigation of PENET 5 

development, we have examħed the distribution of. 

acid phosphatase i in midewed ba arley aia 3 
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observations were. carried oub V 





than with rust, because the ener is an ectoparasite a 
and its characteristic digitate haustoria are normally 


confined to the non-chlorophyllous epidermal cells 
which are low in phosphatase activity. Moreover, 


suitable material for cytochemical examination can- 


be readily obgained in the form of epidermal strips, 
so that paraffin embedding and sectioning are not 
necessary. Three techniques for acid phosphatase 
were employed, namely, (1) Yin’s modification of 
the Menten-Junge-Green method’, (2) Gomori’s 
revised method‘, (3) Burton’s azo-dye method in 
which rapid coupling, indicated by the formation of 
a black dye, is believed to eliminate diffusion arte- 
facts’. In all cases fixation was carried out for 2 hr. 
in 80 per cent ethanol. 

The Menten—Junge—Green method was abandoned 
after preliminary trials, which did, however, show 
that phosphatase was concentrated in association 
with the haustoria, In general, the Gomori method 
strikingly confirmed this preliminary result. Figs. 1 
(ungerminated coniditum), 2 and 3 (haustoria) illus- 
trate the results obtained by the Gomori method. 
Occasional negative results with individual haustoria 


the technique’. The Burton method (Fig. 4) gave 
similar and more consistent, if somewhat less striking, 
results. The substrate, 
acid phosphate, was prepared by the method of Fried- 
man and Seligman’. Our results with plant material 
differ in one important respect from those reported 
by Burton for animal tissue, in that nuclei gave a 
positive reaction for acid phosphatase, as may be 
seen from Fig. 5. With all three techniques, mcuba- 
tion after inactivation by steaming or in the absence 
of substrate gave negative results. 

It is concluded that relatively high concentrations 
of acid phosphatase occur within or on the haustoria 








Figs. 1-3. E. ponp at varicus stages of development onebarley. Gomori method for acid 
m-glycerophosphate aa substrate. (1) Ungerminated conidium:; 


red rac ug sod 
iaiwstorium with attached conidium; (8) digitate haustoria. 
e ‘appréximately 31° C. 
Fjgs. 4-5. Burton's azo-dge methcd far acid phosphatase, 
{5) barley epidermis showing nuclear staining. 
pH 5-8-57 and 37° C. 
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(Fig. 3) are assumed to be due to the vagaries of 


monosodium alpha-naphthyl 


incubated 1-2 hr. at pH g š H and 


(4) Haustoria of E. graminis; 
incubated 8 hr, and 2 hr. 
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Formation of 5-Hydroxytryptophan from 
Tryptophan by Chromobacterium violaceum 


Previous reports from this laboratory have 
established tryptophan as the dietary precursor of 
5-hydroxytryptamine!. The demonstration of the 
widespread occurrence of a specific decarboxylase for 
5-hydroxytryptophan* suggested that this hitherto 
unknown amino-acid was the intermediate, and. that 
tryptophan was hydroxylated 
o-hydroxytayptophan in a 
manner analogous to the 
hydroxylation of phenylalan~ 
ins to tyrosine. Although 
experiments with carbon-1l4 
tryptophan tesulted in slight 
labelling of added carrier 5- 
hydroxytryptophan, the con- 
version in mammalian and. 
invertebrate tissues was too 
small for definite identifica 
tion. The recent. identi ication. 
of violacein, the pigmer 
Chromobacterium violaceum, as 
a 5-hydroxyindole derivative® 
led us to investigate the meta- 
belism of tryptophan by this 
organism. 

The bacteria were grown. di in 
glucose—yeast extract medium 
for 24 hr. The cells were 
harvested, washed twice, and 
incubated with tryptophan. 
Table 1 shows the amounts of 
&-hydroxytryptophan formed 
in the course of such incuba- 
tion. For the purpose of 
identifying the product de- 
rived from L-tryptophan, 300 
mi. of the incubation mix- 
ture was lyophilizegl after 
centrifugation. The dried. 
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30 mgm. of 1-tryptophant + |.'0 6 
. 30 mgm, of D-tryptophan 
10 mem. of L-tryptophan 
30 mgm, of L-tryptophan 








~ 045 gm. (wet weight) of Chromobacterium violaceum was shaken 
with tryptophan in 0-1 M phosphate buffer pH 6-0 at room tempera- 
ture in a final volume of 15 Figures are expressed in terms of 
mgm: of 5-hydroxytryptophan formed in 15 ml. These values sre 
minimal, since 5-hydroxytryptophan is destroyed during incubation. 

* Bacteria were placed in boiling water bath for 3 min. prior to 


incubation.» e $ 


Table 2 


Se Synthetic 
x, 5-hydroxy- 
. : tryptophan 


Pe scsi 
~hydroxy~ 
tryptophan 


Paper chromatography RP RF 
0 12 
0-23 
0 43 


n-Propanol/1 N ammonia (6 : 1) 
n-Butanol/i N hydrochloric acid 
Phenol/water 


Colour 


Spray reagent Colour 
Blue — Green | Blue —- Green 
Pink Pink 


“o-Dimethylaminobenzaldehyde 
Ultra-violet fluorescence 
Ninhydrin 
Nitroso-naphthol 
Naphthoquinone — sulphonate 





Table 3 





Amount of | 5-Hydroxy- 








substrate | tryptamine Con- 
meubated formed versions*® |, 
(uh (per cent) 
5-Hydroxy-bD-1L-tryptophan 1-20 53 
synthetic) "80 50 
Isolated 0°54 85 





5-hydroxytryptophan 






* Corrected for small amount of 5-hydro tamin 
during incubation. ydroxytryp e destroyed 


residue was extracted with 0-01N hydrochloric 
acid in 90 per cent methanol and chromatographed 
as' a streak 18 butanol/acetic acid/water (5; 1: 4). 
The apparent 5-hydroxytryptophan was located 
by its pink fluorescence under ultra-violet light 
after spraying with dilute hydrochloric acid, cut 
out, eluted and rechromatographed ın n-propanol/1 N 
ammonia (5:1) The 5-hydroxytryptophan was 
«again cut out, eluted, and assayed colorimetric- 
ally‘. 

The behaviour of the isolated material on paper 
chromatograms and with certain colorimetric reagents 
was indistinguishable from that of authentic 5- 
hydroxytryptophan (Table 2). Incubation of the 
isolated material with crude 5-hydroxytryptophan 
decarboxylase yielded approximately the theoretical 
amounts of 5-hydroxytryptamine (Table 3). 5- 
Hydroxy-D-L-tryptophan yielded only 50 per cent of 
the theoretical amount of 5-hydroxytryptamine, in- 
dicating the optical specificity of the enzyme and sug- 
wwesting that the isolated material was 5-hydroxy-.- 
tryptophan. Paper chromatography of the enzymatic- 
rally formed 5-hydroxytryptamine produced single 
spots with Ry 0-62 in n-propanol/1 N ammonia (5 ; 1) 
and Ry 0-23 in n-butanol/1 N hydrochloric acid. 
Authentic 5-hydroxytryptamine gave the same Rp 
values. The produtt formed after incubating with 
«D-tryptophan has not yet been identified. 

- On the basis of this evidence, ıt would appear that 
the metabolite of L-tryptophan produced by Chromo- 
rhactertum violaceum is 5-hydroxy-L-tryptophan. Con- 
«clusive proof of the t-configuration and further 
mformaéion concerning its physical properties must 
Wait isolation of larger quantities of the amino-acid. 
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e We are grateful to Dr. Ralph De Moss for making 
available to us cultures of Chromobacterium violaceum 
(A.T.0.0C. No. 553). 
CHozo Mrroma 
HERBERT WEISSBACH 
BIDNEY UpENFRIEND 
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Effect of Decxycorticosterone on the 
Reticulo-Endothelial System 


THE reticulo-endcthelial system is known to be an 
important defence ‘mechanism against malignant 
growths in general! Nicol, Helmy and Abou-Zikry? 
showed that cstrcgens, especially m combination 

«with orchidectomy, stimulate the reticulo-endothelial 
macrophages in the liver, spleen and lymph nodes 
and appear to lead to mobilization of the macrophages 
in these organs. Itis probable that such stimulation 
increases the general defence ‘of the body against 
tumour growth. i : 

In contrast, Nicol and Snell? showed that cortisone, 
a gluco-corticoid, depresses the activity of the 
reticulo-endothehal system, especially in the spleen, 
and suggested that this was the probable explanation 
for patients treated with cortisone being more sus- 
ceptible to mfecticn, and the probable reason for 
cortisone enhancirg the spread of transplanted 
tumours in animals, This may also explain the pro- 
longed remissions which sometimes occur in patients 
with lymphosarcoma or Hodgkin’s disease’ being 
treated with cortisone, for both diseases are char- 
acterized by pathological proliferation of the reticulo- 
endothelial system. 

In view of the increasing use of hormones in the 
treatment of carcinoma and the apparent ineffective- 
ness of deoxycorticosterone, a mineral corticoid, in the 
treatment of Hodgzin’s disease, it seemed desirable 
to study the effect of this hormone on the reticulo- 
endothelial system. 

Twenty -five male guinea pigs, aged about one year, 


were used in the prosent investigation. The reticulo- _ 


endothelial macrophages were studied by giving all 
the animals one dsily injection of trypan blue sub- 
cutaneously for the last six days prior to bemg killed 
by chloroform. The dosage of the dye was calculated 
on the basis of 0-6 ml. of a 1 per cent solution in 
distilled water per 100 gm. body-weight. Seven of 
the animals were given dye only and were used as 
controls. The remaining animals were dividéd into 
three groups of six and given deoxycorticosterone 
acetate (Organon) in addition to the dye. ‘Six animals 
received 2 mgm. of deoxycorticogterone intra- 
muscularly once daily for one week; six réceived 
2 mgm. daily for two weeks; and esix received 
5 mgm, daily for two weeks. Specimens were tdken 
from the spleen, Eyer @md lymph nodes and- fixed 


-in Heidenhain’s ‘Sasae’ fluid.” Sections were tut ‘at 


10u thick and stained with weak eosin, dilute carbol 
2 


"10 per cent lower than the monocular one. 
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fuchsin or alum carmine. The activity of the reticulo- 
endothelial system in the organs studied was assessed 
by the number of-dye* "henning cells and the intensity 
of the vital staining. 

In the group of animals which soared 2 mgm. 
of deoxycorticosterone daily for one week, four 
showed vital staining appearances similar to those 
of the controls; the remaining two animals showed 
reduced activity of the macrophages, especially in 
the spleen and to a lesser extent in the liver and 
lymph nodes. In thé group which received 2 mgm. 
of hormone daily for two weeks, five of the animals 
showed vital staining appearances similar to the con- 
trols, and the remaining one animal showed a slight 
reduction in phagocytic activity ; similar résults were 
found in the group which received 6 mgm. of the 
hormone daily for two weeks. 

These prelimmary observations show that deoxy- 
corticosterone has little or no effect on the activity 
of the reticulo-endothelial macrophages and in this 
respect greatly differs from cortisone. This difference 
in action between the mineral corticoid and the gluco- 
corticoid is of great interest, and for this reason the 
effect of adrenocorticotrophic hormone on the reticulo- 
endothelial system 1s now being, investigated. 


T. Nicon 
R. S. SNELL 
Department of Anatomy, 
King’s College, 
London, W.C.2, 
Jan. 27. 
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Binocular Vision and Deep-Sea Fish 


Tae human binocular threshold is more than 
- This 
finding has been explained on a statistical basis by 
Pirenne’, who assumed that the two eyes are inde- 
pendent. The extent to which binocular vision lowers 
the threshold depends on the relation between 
stimulus and response and on the absolute value 
of the threshold. The lower the threshold, the greater 
is the benefit. 

An examination, of a-number of deep-sea fish? 
suggests that these animals have binocular vision in 


‘order to achieve greater sensitivity. They have eyes 


which are large and tubular and which often protrude 
from the head like periscopes. The visual axes are 
generally parallel. In some cases, the fundi are lined 
with tapeta. Thus there are several indications that 
maximum visual sensitivity is the target; the re- 
duction in the threshold afforded by binocularity is in 
hermomy with this design. 

But an enimal with eyes in front has a smaller 
visual field than an animel gith one eye on each 
side of the haad. Is binocularity in deep-sea fish, 
therefore, worth the price paid for it in terms of 
increased vulneralslity ? The answer may lie in a 
constderation of the light-intensity range in which 
they live. A 10 per cent impgevemfnt in the threshold 
would be of small conseejuence to tnan, whose environ- 
ment ranges in intensity over many log units. Buta 
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similar small improvement might be highly appre- 
ciated in regions in which light is always at a premium. 

Thus at intensity-levels well above the monocular 
@hreshold, monocular views of two widely differing 
fields may be advantageous as compared with fused + 
binocular views ‘of similar fields because of the 
increased information afforded by the former system. 
But, intermediate to the monocular and binocular 
thresholds, there is a finite intensity-range where 
fused binocular vision is clearly an advantage :. at 
such intensity-levels, it is better to be able to see a 
relatively small field than not to see a.large one. 

Assuming that the eyes are independent, binocular 
vision may double the response near the monocular- 
minimum’. Other physical devices, such as a colour- 
less crystalline lens’, or the presence of a tapetum§, 

increase an animal’s sensitivity only by a fraction 
of a log unit. Binocularity in deep-sea fish may rank 
with such second-order factors, and none the less be 
of critical survival value. 

There is some zoological evidence supporting this- 
view.- The explanation usually advanced for the 
position of an animal’s eyes—namely, that the hunter 
has eyes in front, but the hunted at the sides—does 
not apply to deep- sea fish’. The generalization fails 
At least 
three types of deep-sea -fish with tubular eyes do 
not seem to be predators although their visual axes 
are parallel. They are Opisthoproctus, Winterva and 
Dolychopteryz. They have small toothless mouths. 
Their trunks are trapezoidal and thus unlikely to be 
capable of the swift movement characteristic of 
streamlined bodies. They have no photophores with 
which to attract prey. The correlation between feed- 
ing habits and the direction of the visual axes thus 
does not appear to be as rigid in the sea as it is on 
land, since there are predator fish with non-parallel 
axes, and also non-predators with parallel ones. 

Maximum light sensitivity may therefore be 
added to predacity and manipulatign* as factors 
associated with binocular vision. 

R. A. WEALE - 
Group for Research in the Physiology of Vision 
(Medical Research Coymneil), 
Institute of Ophthalmology, 
Judd Street, 
London, W.C.1. 
Feb. 24. 
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Euphausiopsin, a New Photosensitive 
Pigment from the Eyes of Euphausiid 
Crustaceans 


THE eyes of euphausiid shrimps contam large 
quantities of vitamin A‘. Fisher et al found a par- 
ticularly high concentration of the vitamin in the 
eyes of Euphausia pacifica. These observations have 
led to speculation that vitamin A may play a part 
in euphausiid vision. 

Live specithens of E. pacifica were dark-adapted 
in running gea water, and their eyes were removed in 
dim red hg b. The whole eyes were macerated with 
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cent aqueous digitonin (pH 7-2). The extracts were 
cleared by filtration through sintered glass. 


Fig. 1 (solid line) shows a typical absorption ` 


spectrum of an aqueous extract of dark-adapted 
E. pacifica eyes. After the initial measurements were 
made, the solution was left in the dark at 24° C. for 
20 min. The absorption spectrum was then measured 
again (Fig. 1, closed circles). The two spectra were 
indistinguishable, and it was concluded that the 
extract was thermally stable (subsequent experi- 
ments proved fresh extracts to be stable in darkness 
at 20° C. for 8-10 hr.). 

The solution «was then exposed to sunlight for 
20 min., after which time the absorption spectrum 
was redetermined ; and a difference spectrum was 
obtained by subtracting the value of optical density 
for the bleached solution from that for the un- 
bleached at each wave-length. - _ 

Absorption of visible wave-lengths by aqueous 
solutions from dark-adapted Æ. pacifica eyes is 
maximal at 463-468 my. The position of this 
maximum depends upon the ratio between the con- 
centration of a photostable pigment, probably 

astaxanthin, and the concentration of a hitherto 
undescribed light-sensitive pigment. Identification 
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---—Before bieaching 
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Fig. 1. Upper: Absorption spectrum of an extract of dark- 
adapted Euphausia paci eyes and of the same solution after 
20 min. in darkness at 24° C. coincide (experimental points after 


20 min. in darkness are marked @). Absorption spec rum of the 
same solution after a 20-min. exposure sunlight (marked, 
after bleaching’. ° 


Lower :, Difference spectrum obtained by subtrac 
densities after exposure to light from those before 
light at each wave-length 3 
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Fig. 2. Absorption spectrum of vitamin A, (825 myz band) and 

astaxanthin (470 my bard) in petroleum ether. This solution 

wasyobtained by extracting an aqueous extract of dark-adapted 
. E. pacifica eyes with organic solvents (see text) 


of the photostable contaminant as e aa is 
supported by evidence obtained from mixed chromato- 
grams and by the broad-band absorption in the 
blue-green (Amax. 470 my) by solutions of the con- 
taminant in petroleum ether. 

The greatest decrease in absorption caused by 
exposure to light occars at 462 +1 my. Bleaching 
by light produces an increase in absorption in the 
ultra-violet. The slight hump at about 320 mp on 
the direct absorption spectrum after bleaching and 
on the negative portion of the difference spectrum 
(Fig. 1) could be attributed to the release of vitamin 
A, during exposure to light. 

The pigment is bleached by light of much lower 
intensity than that afforded by open sunlight. 
Difference spectra essentially identical with that 
shown in Fig. 1 have been obtained by ‘placing 
samples of fresh extract m the light-path of the spec- 
trophotometer for 3-4 hr. In these experiments the 
monochromator was s3t at 460 mp, the slit width at 
2 mm., and the temperature was controlled at 20°C. 

Heating a sample of fresh extract to 70°C. for 
20 min, in dim red light’ caused precipitation and a 
marked decrease in spectral absorption in the visible 
range (maximal at 468m) with an increase in absorp- 
tion in the ultra-violes. After exposure to heat, the 
solution was no longer sensitive to light. 


Samples of a fresh extract were treated with equal 
volumes of absolute methanol, acetone and chloro- ' 


form, in darkness. Eath trial resulted in coagulation 
and loss of light-sens-tivity. 

These observations indicate that the euphausiid 
photosensitive pigmen; contains a protein. 

Destruction of the pigment by treatment ‘with 
organic reagents results ın a characteristic change 
in the absorption spectrum. Acetone was added to a 
sample of the aqueous extract, and the mixture was 
shaken with ethyl ether. After separation, he ether 
fraction was dried, and the residue was. taken up 
in petroleum ether. This solution yielded an &£bsorp- 
tion spectrum (Fig. 2) with a broad band at 470 my, 
typical of astaxanthin. and a high, narrow peak at 
325 my, characteristic œ vitamin A,. The preserice 
of the vitamin in bleeched s&mples of the aquedus 
extract was established by the Carr—Price reaction. 
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Retinene (vitamin A-aldehyde) was not detected, ° 


in any of the extracts. 

In summary, the photosensitive pigment from the 
eyes of euphausiids is water-dispersable and stable 
in the dark at 20° C. for periods up to 10 hr. It is 
decomposed im darkness, and its photosensitivity 
is lost by heating to 70°C. or by treatment with 
methanol, acetone or chloroform. Decomposition of 
the pigment, whether by light or by treatment with 
organic reagents,- results in a loss of colour and an 
increased absorption in the ultra-violet. Inasmuch 
as every extract so far examined has been con- 
taminated by astaxanthin, the new pigment is prob- 
ably better characterized by 1ts difference spectrum 
(Amax.. 462 4- 1 my) than by any direct absorption 
data at present available. 

The new photolabile pigment, described here from 
Euphausia pacifica, has been extracted from the eyes 
of two other euphaustid species. It is proposed that 
the pigment be called ‘euphausiopsin’, after the genus 
from which it was first extracted. 

These studies are being continued under contract 
between the ‘Office of Naval Research and the 
Scripps Institution. I am particularly grateful to the 
American Philosophical Society for providing, through 
a grant from the Penrose Fund, the Beckman Model 
DU spectrophotometer used in the work. 


ELIZABETH M., KAMPA 


Scripps Institution of Oceanography, 
La Jolla, California. 
Jan. 15, 
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Depression in Brain Potassium in Ovine 
Pregnancy Toxæmia 


A LOWERING of brain potassium has been demon- 
strated in insulin-induced hypoglycæmic encephalo- 
pathy in cats’. As ovine pregnancy toxemia has 
been tentatively identified as hypoglycemic enceph- 
alopathy?, determinations were made of the potassium 
content of slices, approximately 2 mm. thick, taken 
from the surface of the cerebral cortex of sheep dead, 
or in extremis, from either pregnancy toxemia or 
prolonged insulin hypoglycemia. Similar samples 
were taken from normal sheep. 

The mean potassium content of brain slices from 
pregnancy toxemia cases was significantly lower 
(P < 0-001) than that of the normal brains, and that 
of the brains of the insulinized sheep significantly 
lower (P < 0-001) than that of either of the other 
The association of a lower brain pot- 
assium in both pregnancy toxæmia and prolonged 
insulin hypoglycawmia is consistent with our tentative 
identification ‘of ovine pregnancy toxemia as a 
hypoglycemic encephalopathy? ; but in view of the 
evidence that in vitro, anoxia and low glutamate 
concentration can depress brain potassium and cool- 
ing cay, depress retina potassium’, it seems likely 
that any depression of cerebral metabolism may be 
accompanied by a lowered bgain potassium. The 
decrease in brgin potassium therefore does not pro- 
vide unequivocal confirmation of the hypothesis ; but 
as no other likely,cause of cerebral depression has 
been. found?,” hypoglycemia remams as the most 
probable cause. The more magked depression of brain 
potassium ‘in insulinized sheep ‘reflects the more 
marked hypoglyczemua seen in these sheep compared 
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Table 1. POTASSIUM -CONTENT OF BRAIN SLICES 







Mean brain slice 










Normal ` 433 +33 
Pregnancy toxemia 888 + 4 86 
Insulin 314 + 7'3 







* Determined on a flame photometer after nitric-perchlorioc digestion 
of dried slices. ° 


with developing pregnancy toxemia cases (unpub- 
lished work). bow 
Assuming a 70 : 30 distribution of water between 
intracellular and extracellular fluids‘ and a con-- 
centration of about 5 m.mol./l. of potassium in the 
extracellular fluid of sheep, the extracellular pot- 
assium would contribute about 1-5 m.mol./l. of wet 
brain or about 7 m.mol./kgm. of dry brain to the total 
brain potassium. Obviously, then, a‘depression of 
about 45 m.mol/kgm. in the potassium in the brain 
in pregnancy toxzemua and 119 m.mol./kgm. in insulin, 
hypoglycemia must be due largely to a depression 
m the intracellular potassrum. i 
The loss in intracellular potassium is interpreted 
as being due to an insufficient supply of glucose to 
the cells, as has been shown to occur im vitross®, -As 
lowered potassium concentration has been shown to 
limit glucose uptake by brain slices wm viiro’, the 
lowered brain- potassium, once established, may be 
a reason for either spontaneous or.mduced reversal 
of the hypoglycemia being ineffective as a means 
of relieving the symptoms unless it occurs early in 
the course of symptoms. Thé failure of sheep to 
show symptoms~ durmg short-term but extreme 
hypoglycemias® and the development of symptoms 
during less extreme but more prolonged hypo- 
glycemias®»? may be explainable if prolonged hypo- 
glycemia is needed to depress the brain potassium. 
In view of the vital role of potassium in nerve trans- 
mission, the level of potassium in thg cells may be 
the direct cause of the cerebral dysfunction rather 
than the insufficient supply of glucose per se. 
Where samples of whole brain were used for analysis, 
no significant differences in; potasstum levels could 
be demonstrated, in contrast to theeresults obtained 
with cerebral cortical slices. This supports the 
indication from clinical observation and fundamental 
considerations; as discussed®, that only the higher 
nerve centres are involved in the hypoglycemic 
encephalopathy of pregnancy toxemia. 
Acknowledgment is made to the Wool Research 
Trust Fund Account for financial assistance. 
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Nutrition Research Laboratory, 
Veterinary Research Station, 
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Brucella abortus Strain 19 cultivated in ° 
Aerated Liquid Medium 


. AERATED liquid culture methods! have been evolved 
-to produce Brucella vaccine for cattle at greatly 
reduced cost. The shake-flask technique was em- 
ployed. Rectangular flasks of four-litre capacity, 
containing 450 ml. liquid culture, were agitated on 
a shaking mgchine at 64 excursions per min. of 12 
em. each. The medium? consisted of 3 per cent 
peptone, 3 per cent glucose, 1 per cent ‘Marmite’ 
(yeast extract) 0-16 per cent disodium hydrogen 
phosphate (mol. wt. 141-98), 0-03 per cent ‘Anti- 
foam’ (polyoxethylene derivative of ricinoleic acid 
supplied by I.C.I., Ltd) in tap-water; pH 6-4. 

The medium was cleared through ‘Speedex’ filter 
powder over blotting paper and sintered glass 
(porosity No. 2), and sterilized by filtermg through 
a ‘Ford Sterimat’ (Seitz HK) asbestos pad. The 
seed, a 48-hr. potato agar culture, suspended in 
buffered saline (0-021 M Na,HPO,; 0-045 M 
NaH,PO,2H,0; 0017M NaCl; pH 6-4) was 
introduced by siphoning through a hooded pipette 
over a flame to produce a viable count of 500,000,000 
organisms per ml. (see Fig. 1).  ) 

The growth was harvested after shaking for 66 hr. 
at 37-5°C. in the dark with the flasks fixed cross- 
wise at a slant of 1: 50 upwards to the neck to allow 
for a semicircular reversing agitation. A bent hooded 
pipette was used to siphon the culture, containing 
at least 150 x 10° organisms per ml., into buffered 
saline diluent to make a vaccine suspension. of about 
30 x 10° organisms’per ml. This was stored at 
4° C. in 10-litre flasks while samples from each flask 
were being tested for pH, purity on culture, density, 
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viable count, S- to R-variation and tetrazolium 
reduction. Bulked samples of gach group of batches 
were tested biologmelly for safety and immunizing 
quality. After bottling, purity tests were repeated 
in & separate laboratory. 

Lhe exponential phase of growth in this culture 
occurred between she twentieth and® sixtieth hour 
of incubation (Fig. 1). S- to R-variatio& was not 
observed, and antizenicity tests consistently gave 
results identical with those of surface culture vaccme. 
Reactions produced. in vaccinated animals were also 
identical. The output of the laboratory was increased 
tenfold by the adoption of this technique’. 

I am indebted tc Dr. R. A. Alexander, director 
of Veterinary Services, for encouragement and help. 

G. C. van DRIMMELEN 

Section of Bacteriology, 

Onderstepoors, — 
Transvaal. 
Nov. 4. 
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Production of Plaques with Influenza 
Viruses 


Tase demonstration of the production of plaques, 
that is, necrotic foci, in tissue culture with the viruses 
of Eastern equine encephalomyelitis!, Western equine 
encephalomyelitis?, Newcastle disease”, vaccinia’, and 
poliomyelitis’, offers additional quantitative apples- 
tions to the study of these viruses. A necessary con- 
dition for the devebpment of a plaque in tissue 
culture has been shown to be a destructive activity 
of the virus on the tissue employed. With the 
demonstration of a highly destructive effect of the 
WSE strain of influenza A virus on various chick 
embryonic tissues (9- ara chorio-allantoic membrane, 
and 14-day lung and liver in roller tube cultures, un- 
published results), experiments were undertaken to 
show production of plaques with this virus. Using the 
technique of Noyes*, plaques averaging 0-5 mm. in 
diameter were obtaired ın five days on chick em- 
bryonic layer tissue cultures with a high dilution of 
the allantoic fluids used. Attention was then directed 
to a less heterogeneous source of tissue, chick embryo 
lung. Plaque formation was shown to occur readily 
with this tissue not only with the WSE strain of 
influenza A virus, but also with' the other influenza 
virus strains tested. he 

Lungs from thirty-six 14-day chick embryos were 


removed, washed twice with Earle’s salt solution’ 


(BSS) and pressed into approximately 30 ml. of BSS 
through a wire mesh strainer having 10 strands per cm. 
After standing for 10 min. at room temperature, the 
supernatant containing cell debris was discarded. The 
sediment was resuspended in 18 ml. BSS (0:5 ml. 
BSS per one set of lungs) and rapidly pipetted twenty 
times with a 10-ml. >rpette. The suspension was 
allowed to stand for' 10 mm. at room temperature, 
durmg which tıme thalarge particles settled into the 
bottom 1-2 ml. This was discarded, and the procedure 
repeated twice. The sesulting preparation cénsisted 
mostly of a single-cell cuspension.**‘Che gell concentra- 
tion was determmed :n a hemocytometer and the 
suspension diluted wrth, nutrient fluid (40 per cent 
horse serum heated tc 60°C. for 30 mın. ; ‘20 "per 
cent embryo extract (I: 2 in BSS) made from 9-day 
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chick embryos; 40 per cent BSS; 50 units of peni- 


cillin and 50 ugm. of streptomycin added per ml. ;® 


pH approximately 7-6) to give a final cell concentra- 
tion of approximately 4 x 10° cells per ml. Usually 
the cell suspension was diluted 1:2-5 with the 
nutrient fluid. 

Aliquots of e2 ml. of the final cell suspension in 
nutrient ngedium were added to 40-mm. flat bottles 
and allowed to settle on a glass surface coated with 
a thin layer of chicken plasma clot. The cultures 
were incubated overnight at 35°C. The uniform 
cell layers were washed twice with 2 ml. of BSS, and 
a virus sample in 2 ml. BSS introduced into the bottle. 
After incubation for 1—2 hr. at 35° C., the fluid was 
removed and the cell layer was covered with a thm 
layer of plasma, clot in order to produce more discrete 
lesions. 2 ml. of nutrient fluid consisting of 25 per 
cent chick embryo extract and 75 per cent BSS were 
added, and this was renewed at intervals of two or 
three days. After five days of incubation at 35° C., 
neutral red (chloride vital) in BSS was added to the 
nutrient fluid (at a pH of 6-8-7-0) to give a final 
concentration of 1: 5,000, and incubation continued 
for two additional days. 

At this time plaques could-be seen as white, opaque 
foci averaging 0:5 mm. in diameter, with a range of 
approximately 0-3-1 mm., against the background 
of living cells stained with neutral red. (Because 
of the uneven thickness of the glass surface of the 
bottles used, satisfactory photographs could not be 
obtained. However, the photographs of Noyes, 
using vaccinia virus*, show comparable effects of 
virus concentration on staining with neutral red. The 
plaques produced by influenza viruses, under the 
experimental conditions used, are smaller than those 
produced by vaccinia virus.) That plaque production 
was due to viral activity was supported by the 
following: (1) plaques were absent when virus was 
absent; (2) specific antiserum inhibited the pro- 
duction of plaques; and (3) the number of plaques 
increased with the concentration of virus. With the 
exception of PR-8 virus, an approximate linear rela- 
tionship between plaque count and the concentration 
of virus was reproducibly ‘found. i 

Table 1 gives representative results of the testing 
of various mfluenza strains for their ability to pro- 
duce plaques. Serial ten-fold dılutions were made of 


Table 1 COMPARISON OF PLAQUE PRODUCTION AND EGG INFECTIVITY 
TITRATIONS USING VARIOUS ‘INFLUENZA VIRUS STRAINS 


Titration method 


Chorio-allan- 
toic membrane 
inoculation 
titre 


Tissue culture 
infectious 
units/ml.* 


Virus tested 50% egg in- 
BN end- 


poin 


6 x10? 


25 x 10’ 
4 x 10’ 


3 x 10’ 


x 6 
35 x 10’ 
5 x 10? 


JNN NNN 
WRO HNHaS 


Lee (Type B) 
Mil B (Type B) 
° ® 





* The titre n®f infectious untts per ml. is n = y/er, where y plaques 
are produced, by a volume v (10 ml.) of a dilution z For example, in 
the case of WSE, an average of twelve plaques was observed in a 
10~ dilution of the Wirus. Since 2 ml. of virus was used as the inoculum, 
the titre “vill be 12/(2 x 10-7) = 6 x 10 units per ml. In lower 
dilutions practically all the cells were destroyed, with the release 
of neutral red inte the sSlution. 

t Inetwo out of four experiments, one or two plaques only were 
observed, at each dilution throughout a diluéion series ranging from 
10-* to 10-6. In the other two expæMnentg, the number of plaques 
produced: by PR-8 virus increafed with the concentration of virus. 

+ Cam + is the recombinant strain obtained from the interaction 
of WSE and Cam viruses (ref. 8). 

® 
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allarttoic fluid viruses harvested about 40 hr. after 
inoculation of 11-day chick embryos with a 10: 
dilution of the previous passage allantoic fluid. The 
tissue culture infectious units/ml. as explained below, 
the 50 per cent egg infectivity end-point", and the 
last dilution of fluid producing hemorrhages in the 
chick “embryo after chorio-allantoic membrane in: 
oculation of 12-day chick embryos, expressed as the 
chorio-allantoic membrane inoculation titre, are 
given. The figures are expressed as the reciproca. 
of the negative logarithms. 

As shown ın Table 1, all the influenza straws testec 
could produce plaques. There was no correlatior 
between plaque production and the ¢bility to induce 
hæmorrhages in the chick embryo. Taking into con. 
sideration the forty-fold difference in volume of the 
virus inoculum used in the tissue culture procedure 
with that used in the egg infectivity titration (0-05 ml 
of a virus inoculum used per egg), it would appear tha: 
the former technique was somewhat less sensitive thar 
the egg procedure. However, the virus inoculum in the 
tissue culture system is removed 1-2 hr. after mocula 
tion, at a time when possibly not all the mfectang 
particles have become attached to susceptible cells 

Preliminary experiments of the comparative be 
haviour of WSE, Lee and PR-8 viruses in roller-tube 
cultures of 14-day chick embryo lung revealed tha 
WSE and Lee viruses produced almost complet« 
degeneration of the cellular outgrowth, while PR-t 
virus caused only a partial destruction. This potentia 
difference between the viruses used in their ability t 
cause destruction of the outgrowing cells from thi 
heterogeneous population of lung tissue, as well a: 
the finding that the number of plaques produced by 
PR-8 virus did not increase with virus concentratio1 
reproducibly, 1s under further investigation. 


Napa LEDINKO* 
Walter and Eliza Hall 
Institute of Medical Research, 
Melbourne. 
i Jan 2l. 


* Fellow of the National Foundation for Infantile Paralysıs. 

1 Gey, G. O., and Bang, F., B, Trans. N.Y. Acad, Sci., 14, 15 (1951) 

2 Dulbecco, R., Proc. U.S. Nat. Acad. Sci., 38,8747 (1952). 

3s Noyes, W. F , Proc. Soc. Exp. Biol. and Med., 83, 426 (1953). 

4 Dulbecco, R., and Vogt, M, J. Ezp. Med., 93, 167 (1954). 

s Cairns, H. J. F, and Edney, M., J. Immunol., 69, 155 (1952). 

è Lind, P. E., and Burnet, F. M., Aust. J. Exp. Bul. and Med-, 32 
437 (1954). y 

7 Enders, J. F., Proc. Soc. Exp. Biol and Med. 82, 100 (1953). 

8 Burnet, M., and Lind, P. E., Aust. J. Exp. Bool. and Med (in th 
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Elephant Seal Cow and Pup on South 
- African Coast 


AN elephant seal cow wıth new-born pup wai 
found on the remote Bredasdorp coast near Cap 
Agulhas (Cape Province) by one of us (H. B. D. K. 
on October 6, 1953. The cow was suckling her blacl 
pup,, estimated at three or four days old. Colou 
photographs were taken of the two animals, whic] 
were identified as Mirounga leonina Linneus. 

There is no other record of a fémale elephant sea 
op the South African coast. The present one 1s O 
additional interest in also reporting the first success 
ful birth of an elephant seal pup on this coast 
Elephant sealg occasionally come ashore on the Cap 
coast, and have been seen on fur seal islands as fa 
north as Jigderitz Bay, South-West Africa. eRecen 
reports are: Cape Peninsula, March, May 1949 


No. 4466 ‘June 4, 1955 


February 1950; Knysna, January 1953. 
animals were all males, 

After the b season, male elephant seals 
leave the rookeries for about two months, before 
returning again for their annugl post-nuptial moult. 
The whole herd disappears for the winter to lead a 
pelagic life, presumably near the pack ice of the 
Antarctic!. Solitary individuals (stragglers) dis- 
persing to waymer waters in the north pose a peculiar 
problem of distribution. No elephant seals have 
resorted in numbers to the South African coast 
within hjstoricdl times. The nearest rookeries are 
Prince Edward Islands (900 miles south-south-east) 
and the Tristan ta Cunha group (1,500 miles west). It 
would appear that the elephant seals are capable of 
ranging considerable distances. The present record 
of a cow successfully giving birth nearly a thousand 
miles from extant herds is perhaps some evidence of 
the mechanism of dispersal of breeding populations, 
at present little understood among the pinnipedes. 


fs H. B. D. KETTLEWELL 
_ Genetics Laboratory, 
Department of Zoology, 
_ University of Oxford. 
| B. Ranp 
University of Cape Town. 


: E M., Faiklanå Islands Dependencies Survey, Sci. Rep. 8 
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Production of Abnormal Metamorphosis 


l in a Tunicate 


Iw this laboratory control hatchings of 95 per cent 
normal control tadpoles are regularly obtained from 
cross-fertilized eggs of Ciona intestinalis. 'The addition 
of phenylthiourea to the sea water in which they 
are developing produces a characteristic abnormality, 
which has bee obtained regularly. A concentration 
of 0-001 per cent is effective, but not 0-0001 per 
cent. Apart from the interference with melanization 
of sensory vesicle structures, which is known in 
vertebrates', this drug prevents the normal elongation 
of the notochor€. Such tadpoles have short curved 
tails and do not swim. They remain unchanged after 
hatching for up to five days, when some attempt 
metamorphosis, which may be successful in the 
lower concentrations. Control tadpoles are usually 
100 per cent attached and metamorphosing 24 hr. 
after hatching. When the monsters are placed in 
normal sea water on hatching, they remain un- 
changed except for melanization of the sensory 
vesicle. If, however, they are placed in 0-2 per cent 
pheny ine in sea water, the tails are absorbed 
in 24 hr.; dihydroxyphenylalanine, thyroxine and 
tyrosine are less effective, approximately in that 
order. Glycine and alanine do not have this action. 

The partial overcoming of the block in meta- 
morphosis by phenylalanine suggested using it 
together with phenylthiourea. Eggs developing in 
solutions of 0-05—0-1 per cent phenylthiourea with 
0-05-0-2 per cent phenylalanine produced a new 
monster with gredtly retarded head development. 
In some cases the sensory vesicle is suppressed. As 
phenylthiourea is an antithyroid- drug, another— 
2-thiouracil—was investigated. Animals developing 
in from saturated to one-tenth saturated solutions 
hatched to normal tadpoles, though metamorphosis 
was rewarded up to twelve days and wes irregular. 
The chief effect was a retardation of tail absorption. 
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A, Normal control tadpoles of Ciona intestinalis. B, les 
which have developed ir 0-01 per cent phenylthiourea. C, Tad- 
poles which have developed in phenylalanine and phenylthiourea 


It seems that the phenylthiourea monster is not 
primarily due to an.ithyroid effects. 

This work is being continued. Possible antagonists 
to phenylalanine are being investigated, as is also the 
influence of the composition of the sea water on the 
response to the drugs. The pH of the solutions used 
has varied from 7-6 -0 8-2, and normal development 
occurs in this range in the absence of drugs. 

It is easy to obtain many abnormal forms by over- 
crowding and using dirty glassware, but the phenyl- 
thiourea tadpoles are obtained under conditions 
which give perfect control tadpoles in the absence of 
the drug. | 


Department of Zoology, 
King's College, 
London, W.C.2 

Jan. 31. 


* Millott, N., and Lynn, W. &., Quart. J. Micro. Sci., 95 (1), 17 (1954). 
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Chromaffin Tissue in the Lizard Adrenal 
Gland 


Born adrenaline aad its possible precursor nor- 
adrenaline can be obtained from the adrenals of 
many animals in the Gifferent classes of vertebrates’. 
In the dogfish, where adrenocortical and chromaffin 
tissue are entirely separate, the latter contains wholly 
noradrenaline*. 
tissues are intermingled, noradrenaline forms 50-69 
per cent of the total catechol content in the frog* 
and 35-58 per cent ir the toad’. In the eutherian 
mammal, chromaffin tissue, formed as a medulla 
surrounded by cortizal tissue, produces mostly 
adrenaline’s*s4, 

In this laboratory, where the comparative amatonty 
and physiology of the vertebrate adrenml is being 
investigated, it has been found that the ahromaffin 
tissue of the lizard adrenal gland Lacerta viridis 
Laur.) is distributed in a particularly interestifig way. 
The chromaffin cells ferm two gfeups gf tissue, one 
embracing the cortex and thickened considerably in 
the dorsal region of theagand—the peripheral layer— 
and the other forming ‘torfgues’ and islets’ inter- 
mingling with the cortical cells themselves (Fig. 1). 

. 


In the Amphibia, where the two’ 
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Dorsal part of peripheral layer of CT 





Cortical tissue © Islets of chromaffin tissue (CT) 


Fig. 1. Hy di a ttal near of the lizard adrenal gland 
shawl be iistribatl doy the two types of chromaffin tissue : 
ors chromatin a le oreo “— S black tongues and islets 


The two groups can be differentiated : (i) by using 
and Hékfelt’s iodination method!, when the 
péripheral layer of chromaffin tissue acquires a deep 
brown granular appearance and the tongues and 
islets a non-granular fawn colour; deep brown pig- 
-ment formation after iodination is indicative of nor- 
adrenaline, adrenaline not reacting in this way!'; 
(ii) by staining sections, after fixation in Zenker- 
formol, with Ehrlich’s hem :toxylin and eosin, when 
the peripheral layer has a clear yellow colour and the 
islets and tongues become brownish-purple. Zenker- 
formol or 2-5 per cent potassium dichromate with 
adrenaline in vitro produces a deep brown colour and 
ultimately a precipitate, but with noradrenaline a 
brown colour and no precipitate results. This 
may be due to the fact that adrenaline in solution 

_ is oxidized more rapidly than noradrenaline’. 
It is probable, then, that the peripheral layer of 
the tissue in the lizard adrenal secretes 
_ noradrenaline, whereas the tongues and islets secrete 
adrenaline. It seems that the cytoplasm of adrenaline- 
Fits ucing cells has a basophilic property brought 
by treatment with Ehrlich’s hematoxylin, and 
that this is not the case with the noradrenaline- 
Ge pom inc ca the cytoplasm of which is unaffected 


“The pra aval of chromaffin tissue in the adrenal 
of the lizard su the view that adrenocortical 
= cells must be contiguous to influence the formation of 

adrenaline, perhaps by methylation of noradrenaline®. 
-= Presumably this transformation demands adreno- 
cortical steroids in high local concentrations which 
can only be obtained by the close juxtaposition of 
chromaffin and cortical tissue. The fowl adrenal is 
exceptional in that, despite the close intermingling 
__ of cortical and chromaffin tissue, it contains 70-80 per 
- cent noradrenaline®, and we have found, using histo- 
_ logical methods, a similar predominance of nor- 
SIET in the pigeon adrenal. This is difficult to 
re though it may be possible that variations 
in the availability of ascorbic acid is one of the 
_ essential factors involved. 
re Certainly the general pattern of change of adrenal 
form throughout the vertebrates is one of increasing 
hag of cortical and chromaffin tissue, coupled 
a changing proportion of noradrenaline to 
lenet It will be interesting to discover if this 
variation in proportion is of physiological significance 
in the different classes of vertebrates. 


A A. WRIGHT 
s © I. CHESTER Jones 
t of Zoology, 
University of Liverpool. © 
5 Febe 7. 
Se near and Hokfelt, B., Acta Physiol. Scand., 30, 55 (1954). 
J. 9, 194 (1952). 
'Houđay, D. saa and Rapela, C . E., Rev. Soc. Argent. 


* Erjnké, O., Nature, 175, 88 61955)90 o 

* Euler, U. 5. v., and Hamberg, U., Acta Physiol. Scand., 19, 74 (1949). 

* Shepherd, D. M., and West, G. B., Brit. J. Pharmacol., 6, 665 (1951). 
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Nosema helminthorum 


THE mode of emergence of the iafaoiiyo moorop AGA 
from Microsporidian spores has baffled protozoo- 
logists for many years? Aceording to earlier workers ù 
the sporoplasm creeps out through the aperture from 
which the filament is extruded. Korket, Ohshima*, 
Trager? and Gibbst have described a protoplasmic 
globule at the tip of the extruded filament of the- 
species studied by them, Ohshima and Gibbs thought 
that the filament pierces through thetiss ues, ‘inject- 
ing’ the sporoplasm into the host ‘cell? ‘filament 
extrusion, according to them, being gither in a jack- 
in-the-box manner? or by eversion like the nematocyst 
of a ccelenterate'. As Kudo* has remarked, these views 
ignore the delicate nature of the filament and the 
fact that the force required to inject the sporoplasm 
through a long tubular filament would injure it. 

I have made some observations on Nosema 
helminthorum Moniez, 1887, which shed light on this- 
problem and indicate the likely arrangement of 
structures within the mature spore. Spores from in- 
fected segments of Moniezia expansa left overnight 
in the refrigerator were examined in a drop of water 
covered with a cover-slip and lightly pressed. Several 
spores showed extruded filaments with globular 
masses attached to their tips; the corresponding 
spores were completely empty. This preparation was- 
soon dry-fixed after gently removing the cover-slip, 
and stained in Giemsa stain. The resulting prepara- À 
tion showed more than twenty spores with extruded 
filaments having an irregular flattened mass at their 
tips (Fig. 1). These masses of protoplasm, which 
undoubtedly were the sporoplasms, were seen to be 
continuations of the filaments and each had a single 
nucleus also of irregular outline. 

From these observations I conclude that the 
sporoplasm is normally attached to, and is probably 
a continuation of, the polar filament, which is not 
hollow. It would seem that inside the spore the 
coiled filament is surrounded by the sporoplasm in a 
girdle- like fashion. When the filament is 
it is ‘w d out’ through a weak place in the 
anterior end of the spore in a Jjack-in-the-box' 
manner. The sporoplasm, being a continuation of 
the filament, is dragged out with it. In some sporas, 
extrusion is so rapid that the sporoplasm is left 
gaier pea ; in other instances 
the sporoplasm breaks away from the tip of the 
filament after complete extrusion. This would ex- 
plain the observations of earlier workers, who appear 
to have seen the sporoplasm at the aperture, and also 
the fact that in most instances the extruded filament 








Fig. 1. Ph&omicrograph of a spore of Nosema helminthorum 
shrink ‘aporoplasrs ak tiie ip at OORE DANN (30 700) 
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does not show any structure at its tip although the 
spore is completely empty. Finally, I do not think 
that a polar capsule exists th the spores, nor do I 
believe that such a delicate structure as the polar 
-filament can penetrate the thiqk cuticle of Moniezia. 
I suggest that all it does is to help apply the very 
fluid sporoplasm to the host tissue, and that there- 
after the sporoplasm works its way in by secreting a 
histolytic substance. 
A. S. DISSANAIKE 
Department of Parasitology, 

London §choolbf Hygiene and Tropical Medicine, 

London, W.C.1. 

e Feb. 4. 

? Korke, V T., Ind, J. Med. Res., 3, 725 (1916). 
Bhs ts ae EK., Annot, Zool. Jap , 11, 235 (1927); Parasit, 29, 220 
> Trager, W , J. Parasit., 28, 226 (1937), 
‘Gibbs, A J., Parasit., 43, 143 (1953). 
5 Kudo, R. R., Ilinois Biol. Monographs, 20, 7 (1944) 
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Uses of the Globe Photometer 


OnE may measure the vertical component of day- 
light in any site by exposmg a photometer with a 
plane perfectly diffusing surface set horizontally. For 
certain purposes one may set the photometer so as 
bo receive the maximum illumination possible. These 
illummations may be expressed as percentages of the 
diffuse light of the whole sky. Much attention has 
been given to such determinations in the design of 
modern buildings. 

We measured these daylight factors about twenty- 
five years ago when studying plant growth in wood- 
lands, illumination m houses and m the sea. For 
this work vacuum photo-cells were used, also solu- 
tions of uranium oxalate in tubes or flasks. The 
flask! gives a better measure of the illumination as 
it affects plant growth, since it receives light from 
all angles as ẹ bush does, and it is equally sensitive 
to sunlight at any angle. 

Later® we described a globe photometer in which 
a selenium rectifier cell—a disk—-was_ mounted 
horizontally under the usual opal-flashed glass plate 
but covered with both an opal hemisphere and an 
opal globe, so as to render the disk equally sensitive 
to sunlight at any angle. 

Usmg two such globes, one can determine the 
illumination at a shaded point expressed as a per- 
centage of the total diffuse light in the open, namely, 
IfIsxy, as against V/Vsty. The former gives a more 
satisfactory expression for the general lighting of a 
room, direct and indirect, especially as to plant 
growth. With the selenium cells low-resistance 
galvanometers must be used and the form of the 
current/llumination curv¢é must be determined. 

More recently, we have assembled a globe photo- 
meter with a thin-film cesium-on-silver-oxide vacuum 
photo cell, a type which had proved constant in 
sensitivity when exposed for more than three years 
on a roof. This is free from temperature error and 
always gives a rectilinear relation between current 
and illumination. It is thus suitable for use in record- 
ing daylght over @ long period. 

W. R. G. ATEINS 


H. H. PooLE 
- Royal Dublin Society. 
Jan. 20. l 
1 Atkins R. G., and Foole, H. H., Scé. Proe. Roy. Dublin Soc., 
19 0), = aoa ). 
2 Atkins, W and Poole, H, H., Phil. Trans. Hby. Soc., A, 285 
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Rotational Analysis of the Tantalum 
: ‘Dxide Bands 


THe bands of tentalum oxide have been photo- 
graphed m the sæond order of a 21-ft. concave 
grating having 30,300 lmes per mch and giving a 
dispersion of 0-6 A./mm. Rotational structure of 
three of these bands, 23,747 (v 26,67 A 4,155 
(v 24,068) and ) 4,282 (v 23,348), has been analysed ; 
the first of these is the (0,0) head of one system and 
the other two are the (1,0) and (0,0) heads of another 
system of TaO1. ‘The analysis mdicates that (1) the 
three bands have a common X ground-state which 
is probably a douklet, (2) v 26,679 results from a 
transition. - betweer. two doublet % states, arid 


. (3) v 23,348 and v 24,063 are attributed to the 


transition #{J — 2%. 

Lhe following constants have been delenia for 
the different states involved ın the emission of these 
bands : 


‘Excited state 2 Excited state Haa 
#o= 0:3205 cm,~* Be= 0 3178 cm? 
87°34 x107 * gm, B= 0 3156 em.7? 


cm. 
= 1 891x1078 ecem, B,= 0 3112 em. 
a = Q:0034 cm. 
Te =:88°06 x 10-49 gm, 


cm. 
fe = 1-9000 x10- cm. 


Ground state 2 
B= 0 3434 cm.-} 
I, =81 51x100 gm. 


em ? 
To = 1 827 x10-8 cm 


The D values in ell cases are of the order of 10-* cm. 
A study of the A type doubling in the two bands 
v 23,348 and v 24063 indicates that the *I[-state 
belongs to a near case (a) of coupling and is probably 
inverted. Details of this work will be published 
elsewhere. 

D. PremaswaRuP ~ 

Physics Departrcent, 

Andhra University, ` 
Waltair. ; 
Jan. 8. 


ı Premaswarup, D., Ind. J. Phys. (in the press). 
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Origin aad Age of Meteorites 


In his recent arsicle under this titlet, Prof. H. C. 
Urey says: “Whie the excellent studies of Paneth 


P 


kr 


and his co-workers aro most interesting because of: 


the facts which they present about the formation of 
meteorites and the affects of cosmic rays, I believe that 
it is very difficult to decide what event or events 
were recorded by she nee uranium and thorium 
abundances’’. 

We should like to put on record that we agree 
with Prof. Urey shat there are difficulties in the- 
interpretation of cur results; but that we do not 
think that his stataments prove that our arguments, 
leading to an age of no more than a few hundred 
million years, are incorrect. We are not convinced 
that his interesting thermodynamic reasoning can be 
applied to the calculation of the maximum quantities 
of uranium and tkorium m iron meteorites, esince et 
is by no means certain that their distrjbution was 
achieved under equiliprrum conditions. , 

Prof. Urey corjectures that the, uranium and 
thorium are present only in silicate and gulphide 
inclusions, and thas the helium hag leaked from these 
inclusions along fissures. While it is true that some 
meteoritic irons dé conégin substantial inclusions and 
fissures, we should like to direct attention to the fact 
that the beautifully homogeneous Savik iron (in which 
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the uranium was determined, with concordant results, 
by four different methods) has no visible inclusions. 
The total volume prowided by fissures would be so 
small that it would be necessary to assume in them a 
concentration of uranium far greater than is, in fact, 
found m silicates or sulphides of meteoritic origin. 

A definite jest whether or not the radioactive 
material ig concentrated along fissures could be 
obtained by photographic methods which, however, 
are difficult ın this case owing to the very: low 
activities. We are much indebted to Dr. E. Picciotto, 
of the Laboratoire de Physique Nucléaire at Brussels, 
for privately showing us preliminary results obtained 
by him and Mrs. Deutsch with a slice of the Carbo 
meteorite; these do not seem to us to lend any 
sapport to Prof. Urey’s hypothesis ; but Dr. Picciotto 
hopes to increase the accuracy, and his final results 
will be awaited with great interest. 

In the last paragraph but one of his article, Prof. 
Urey refers in four or five consecutive sentences 
to as many possibilities for the origin and age of, 
meteorites. We would like to suggest that our views 
should be added as one more possibility. 


F. A. PANETH 
Max-Planck-Institut fur Chemie, 
Mainz. 
G. R. MARTIN 
z S. J. THOMSON 


Londonderry Laboratory for Radiochemistry, 
University of Durham. 
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“Applied Statistics” 


Is his review of my book “Statistical Methods in 
Electrical Engineering’ (Nature, March 19, p. 484), 
Mr. F. Downton criticizes my statement that Bayes’ 
theorem is controversial. The heading of the para- 
graph in Sir Ronald Fisher’s book which I cited is 
“The Rejection of Inverse Probability”. Coupled 
with the lack of mention of Bayes beyond the intro- 
ductory chapter, I can only take this to mean that 
the author did not accept the rigorous validity of 
anything which Bayes formulated. To me, therefore, 
it appears that Mr. Downton’s statement is demon- 
strably untrue. Faced with this controversial issue 
when writing a practical book, I decided to mention 
the existence of the controversy and then take a 
firm decision (the opposite of Fisher’s) which was 
justified primarily on empirical grounds. > 

The question of 4/(N — 1) depends on a dis- 
tinction between (a) the. dispersion of a group of 
observations and (b) the probable difference between 


-the mean of the group and a determinate true value. 


If my book should survive the disfavour of 
statisticians and reach a second edition, I will bear 
in mind Mr. Downton’s suggestion that congestion 
theory should be mentioned, though I should not 
attempt to satisfy his desire for a “definitive” treat-` 
ment of this, subject. 

K a D. A. BELL 
Electrical Engineering Department, 

University of Birmingham, 
E MRE een 

THe .position woth regard to Bayes’ theorem is 
admirably set*out m M; G. Kendall’s ““‘The Advanced 
Theory of Statistics”, Vol. Lepp. #75-176 (3rd edit., 
1947), where my statement that i¢ is the assumptions 
and not the theorem which are controversial 1s sup- 


NATURE 


& 


June 4, 1955 VOL 175 


ported. Reconciliation of the quotations from Fisher, 
Jeffreys and my review, which Dr. Bell finds 
contradictory, depends on the recognition that the 
terms ‘postulate’, ‘axiom’ and ‘theorem’ are not- 
synonymous. es 
The extract from Ir. Bell’s book, which I quoted 
in my review, makes it quite clear that he stated, 
erroneously, that the standard deviation of the mean 





of N observations varies inversely as af N — 1 (that 


is, presumably, case (b) above); for the correct 
expression see any elementary text-book; for 
example, C. E. Weatherbum, “A Wirst. Gourse in 
Mathematical Statistics”, p. 185 (1946). It is to be 
hoped that this correspondence will not give readers’ 
the impression that these are matters which are 
likely to cause disagreement among statisticians. 
F. Downton 
Department of Applied Mathematics, 
University of Liverpool. 


An Amplifier based on the Hall Effect 


THE achievement of a Hall effect amplifier by 
Ross and Thompson, as recorded in Nature of March 
19, p. 518, is quite remarkable, even taking into 
consideration the very high carrier mobility obtain- 
able with indium antimonide. Calculation shows 
that a power gain is only possible if every effort is 
made to get the required magnetic field with the 
minimum power input, and this clearly entails the 
use of a high permeability core with a very thin 
crystal in a correspondingly small air-gap. The power 
gain is derived from the input of current to the crystal, 
and theoretically there appears to be no limit to the 
amplification obtainable if it were possible to raise? 
the strength of the magnetic field indefinitely. In 
practice, saturation must occur. By the same argu- 
ment an input signal applied to the current terminals 
of the crystal when immersed in a steady magnetic 
field could not lead to amplification. There is then 
no independent source of power input, and in this 
case the usual expression for the Hall output cannot 
therefore remain valid with larga signals. The 
amplifier of Ross and Thompson seems to be limited 
to low-frequency applications unless a semi-con- 
ductor of still higher carrier mobility becomes 
available. 

It should be possible to make the amplifier into 
an oscillator by feeding back the output from the 
Hall terminals to the magnetizing coil. 

` H. M. BARLOW 
University College, 
London, W.C.1. 


We agree with Prof. Barlow that considerable 
refinement in technique is required to achieve gain. 
In addition to those points which he mentions as 
essential, it is necessary also to have very good 
thermal contact between the crystal and the mag- 
netic core, in order that a high input current density 
may be used without appreciakle heating of the 
crystal. Although only small power gains have so 
far been achieved, we think that the device is capable 
of considerable ,development. 

I. M. Ross 
e N. A. C. THOMPSON 


Services Elęptronics Research Laboratory, e 
Baldock, Herts. 
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FORTHCOMING EVENTS . 


(AL eetings marked with an asterisk * are open to the public) 


Monday, June 6 


. ROYAL GEOGRAPHICAL SOCIETY (at 1 Kensington Gore, London, 
5.W.7), at 8.30 p.m.—Mr. G. HattersleyeSmith. ‘‘Ellesmere Land”. 


Tuesday, June 7 


WRIGHT-FLEMING INSTITUTE OF MICROBIOLOGY (at St. Mary’s 
Hospital Medical School, London, W.2), at 5 p m —Prof. B. Ephruss1 
“Intrinsic FactorsSontrolling the Synthesis of Cytochromes in Yeast” 
(Aimroth Wright Lecture). 


INSTITUTION OF CIVIL ENGINEERS (at Great George Street, West- 
minster, London, 8 pY.1), at 5.30 p.m.—Annual General Meeting. 


Fy 6 

Universify oF LONDON (at the Imperial College of Science and 
Technology, Imperial Institute Road, London, 8 W 7), at 5 30 p m.— 
Prof: G. A. Barnarda ‘‘Technometrics and the Mathematical Needs 
of Modern Technology’’* (Inaugural Lecture). 


~ 


- ` Tuesday, June 7—Saturday, June |! 


OIL AND COLOUR CHEMISTS’ ASSOCIATION (at the Grand Hotel, 
Llandudno)—Conference on “Film Structure and Adhesion”. 


Wednesday, June 8 


GEOLOGICAL SOCIETY OF LONDON (at Burlington House Piccadilly, 
London, W.1), at 5 p.m.—S8cientific Papers. 


Thursday, June 9 _ 


ROYAL SOCIETY (at Burlington House, Piccadilly, London, W.1), 
at 11 a.m.—Duscussion on ‘‘Radiative Balance in the Atmosphere”, 
opened by Prof. H. 8. W. Massey, F.R.S. 7 


BRITISH SOCIETY FOR RESHARCH IN AGEING (at the Ciba Founda- 
tion, 41 Portland Place, London, W.1), at 2 p.m.—Symposium on 
“Endocrinology and Ageing’’. 


INSTITUTION OF NAVAL ARCHITECTS (ım the Weir Lecture Hall, 
10 Upper Belgrave Street, London, S.W.1), at 4.45 p.m.—Mr. W. 
Muckle: “The Influence of Dimensions on the Behaviour of Partial 
Superstructure” ; Mr. J. B, Caldwell: “The Strength of Corrugated 
Plating for Ships’ Bulkheads’’. . 


BONE AND TOOTH Sooty (at the Institute of Orthopedics, 234 
Great Portland Street, London, W.1), at 5 p.m.—Annual General 
Meeting, followed by ‘‘Casual Communications’. 


MEN OF THE TREES (at Chelsea Physic Garden, Swan Walk, London, 
S.W.3), at 5 p.m.—Annual General Meeting. Mr. N. W. Pirie, F.B.S. : 
“New Ways with Trees”. 


MINERALOGICAL SoormTy (in the Apartments of the Geological 
Society of London, Burlington House, Pı y, London, W.1), at 
5 p.m.—Scientific Papers. 


: Friday, June 10 


© 

UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, W.C.1), at 5.80 p.m.—Prof O. Krayer 
(Harvard Medical School): “New Aspects of the Pharmacology of 
Veratrum Alkaloids—The Anti-accelerator Cardiac Action of the 
Secondary Amunes’’.* 


ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m.—Sir Grahanf® Sutton, F.R.S.: “Weather Forecasting—the 
Future Outlook’’. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 

before the dates mentioned : 
- Paysicist (honours graduate) in the Physics Department, mainly 
for work connected with radiotherapy by X-ray and gamma-rays 
(including a 1,000-curie radiocobalt and a 4 million volt linear accel- 
erator)—The Secretary and House Governor, Mount Vernon Hospital, 
Northwood, Middlesex (June 10). 

ASSISTANT, Grade B (with graduate or equivalent qualifications, 
and preferably with teaching, industrial or research experience 
IN iT EA Registrar, The Technical College, Sunderlan 
June 11). 

ASSISTANT LECTURER IN PuHysics—The Registrar, Queen Mary 
College, Mule End Road, London, E.1 (June 11). 

DEMONSTRATORS IN THE SCHOOL OF CHEMISTRY—The Registrar, 
The University, Leeds 2 (June 11). 

LECTURER IN GREEK AROHMOLOGY AND ANCIENT HISTORY—The 
Registrar, King’s College, Newcastle-upon-Tyne june 11). 

ESEARCH ASSISTANTS (preferably graduates with some experience 
of single-crystal X-ray diffraction methods) IN THE CRYSTALLOGRAPHIC 
SECTION of the Cavendish Laboratory for the structure a sis of 
organic crystals, minerals and alloys—The Secretary of the Depait- 
ment of Physics, Cavendish Laboratory, Free School Lane, Cambridge 

June 11). 
( e ae EA (with a good honours degrge in physiology, bio- 
chemistry, or chemistry, with subsidiary physiology, or medically 
qualified) IN CHEMICAL PHysIoLoay—The Registrar, The University, 
Manchester 18 (June 18). 

LECTURER, Grade II, and an ASSISTANT LEOT , Grade IH, or 
a RESEARCH FELLOW, IN THE DEPARTMENT OF ORETICAL MEOH- 
ANICS, Fagulty of Engineering—The Registrar, The University, Bristol 
(June 13). 
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JUNIOR LECTURER IN M.THEMATICS—J. S. de Wet, Balliol College, 
Oxford (June 17). . 
© ASSISTANT LECTURER (preferably with a medical qualification) IN 
THE DEPARTMENT OF PH-RMACOLOGY—Jhe Welsh National School 
of Medicine (University of Wales), 34 Newport Road, Cardiff (June 18). 

LECTURER IN METALLCURGY—The Registrar, The University, 
Sheffield (June 18). ~ 

LECTURER or ASSISTADT LECTURER (with special interests in 
physico-organic chemistry! IN CHEMISTRY—The Secretary, University 
College, Exeter (June 18)_ 

RESEARCH ASSISTANT (graduate, with previous®experience in the 
field of natural product chemistry, preferably ın isoigtion and de- 
gradative studies on alka.oids) IN THE DEPARTMENT OF CHEMISTRY, 
University College of the Gold Coast—The Secretary, Inter-University 
Council for Higher Educction Overseas, 1 Gordon Square, London, 
W.C 1 (June 22). 

RESEARCH OFFICER (Wh a university honours degree in science 
with organic chemistry as @ major subject, and knowledge and ex- 
perience 1n the use of modern techniques of isolation and separation) 
IN THE ORGANIC CHEMISTLY SECTION, Alkaloids Subsection, Common- 
wealth Scientific and Indostrial Research Organization, Fishermen's 
Bend, Melbourne, Australa, to carry out investigations on the chem- 
istry of substances given ut by plant roots—Chief Scientific Liaison 
Officer, Australian Scientic Liaison Office, Africa House, Kingsway, 
London, W.C.2, quoting 590/551 (June 24). 

SENIOR RESEARCH OFFICER or RESEARCH OFFICER (with broad 
scientific interests and a nniversity honours degree or equivalent in 
science, and preferably with research sad eee a IN THE DIVISION OF 
BUILDING, CommonwealtL Scientific and Industrial Research Organ- 
ization, Highett (near Me:bourne), to undertake research both basic 
and applied, on fibrous plaster—Chief Scientific Liaison Officer, 
Australian Scientific Liaison Office, Africa House, Kingsway, London, 
W C2, quoting 390/217 (Eune 24). 

TECHNICAL SECRETARY “with a university honours degree in science, 
with chemistry or fuel technology as a major subject or equivalent 
qualifications, and with rsearch and/or industrial experience in fuel 
technology) IN THH COAL RESEARCH SECTION, Commonwealth Scien- 
tific and Industrial a a North Ryde, N 5.W 
Australa, to assist the fficer-in-Charge ın the administration and 
initiation of research concerned. with the properties and utilization of 
Austrahan coals—Chief Serentific Liaison Officer, Australian Scientific 
Liaison Office, Africa Eouse, Kingsway, London, W.C.2, quoting 
480/164 (June 24). ; 

SENIOR LECTURER, & LECTURER, and an ASSISTANT LECTURER IN 
THE DEPARTMENT OF PHYSICS, to work or carry out research in one or 
more of the following fields: nuclear physics, theoretical physics and 
area ts la as Registrar, The University, Manchester 18 

une ; 

a aes AERONAUTICS—The Secretary, Queen’s University, Belfast 

une i 

ASSISTANT LECTURER -with an honours degree in agriculture or 
agricultural economics, oz equivalent qualifications) IN AGRIOULTURH 
with special reference to Farm Management and Work Husbandry— 
The Registrar, The Uniwrsity, Rea (June 30). 

CHAIR OF MATHEMATICS (Pure and Applied), and a SENIOR LECTURER 
IN PHILOSOPHY at the Unversity of Natal, Durban, South Africa—The 
Secretary, Association of Universities of the British Commonwealth, 
36 Gordon Square, Londan, W.C.1 (South Africa, June 30). 

SENIOR LECTURER IN PHYSICS at Rhodes University, Grahamstown, 
South Africa—The Secretary, Association of Universities of the British 
rar ia 36 Gorcon Square, London, W.C1 (South Africa, 

une ; 

LECTURER IN EXPERIIONTAL PHARMACOLOGY —The Secretary of 
University Court, The University, Glasgow (July 6) 

ASSISTANT LECTURER N PHILOSOPHY—The Registrar, University 
College of North Staffordshire, Keele, Staffs (July 7). 

PHYSIOCISE (preferably well versed in radiological physics and some 
knowledge of he caunting techniques) IN THE RADIOTHERAPY 
DEPARTMENT—Dr. C. M. Bethune, Superintendent, Victoria General 
Hospital, Halifax, Nova Scotia, Canada (July 15). 

ASSISTANT LECTURER, rade B, IN THE DEPARTMENT OF CHEMISTRY 
AND a eee CHEMISTRI—The Principal, Royal Technical College, 

alford 5. 

ASSISTANT LECTURER cwraduate in chemistry or biochemistry, and 
pretoraiy with experience in the food ındustry)—The Registrar, 

ational College of Food Technology, Cranwood Street, City Road, 
London, E.C.1. 

ASSISTANT LECTURER (with a good honours degree of a British 
university) to assist with teaching physics to the level of the B.Sc. 
special degree—The Regstrar, Medway College of Technology, Maid- 


stone Road, Chatham. 

ASSISTANT STATISTICIAN, Assistant Exper:mental Officer or Experi- 
mental Officer grade (wth a degree in mathematics, or economics’ 
with statistics, or equiv=lent qualifications) IN THE DEPARTMENT OF 
STATISTICS, Agricultural Research Statistical Service—The Secretary, 
Rothamsted Experimenzal Station, Harpenden, Herts 

EXPERIMENTAL OFFICƏR (graduate in agriculture or agricultural 
chemistry) IN THE CHEMISTRY DEPARTMENT, to assist with field 
experiments on fertilizers and on soul fertility problems—The Secie- 
Hary. Rothamsted Expermental Statıon, Harpenden, Herts, quoting 
ié 6 ae 

INDEPENDENT FORECsSTER (with a university degree in physics 
or mathematics, and experience of independent forecasting a 
general work of a city msteorological office, forecasting for fhe genefal 
public and shipping, investigation of meteorological prgblems, routine 
climatological returns, and checking work of assistant staff) IN THE 
METEOROLOGIOAL DEPARTHEST, Government of Bermud Bermuda— 
The Director of Recruisment, Colonial Office, Great Smith Street, 
London, $.W.1, quoting BCD.57/29/01. i 

LECTURER IN PHYSICAL METALLURGY—The Registrar, The Univer- 
sity, Edgbaston, Birmingham 16. & 

LECTURER IN RUBBEL TECHNOLOGY—National@ollege of Rubber 
Technology, Northern Enlytechnic, Holloway, London, N.7 í 

LECTURER or ASSISTANT LOTURER (with special qualifications in 
organic chemistry) IN ERARMACHUTIQAL CHEMISTRY—The Registrar, 
The University, Nottingham. 
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LECTURER (with previous teaching experience and preferabl 
De U CxreTicnee) DA aou ae to teach to special 
Sc, ——Ihe Principal, Wes am College of Te 
Romford Road, Stratford, ondon, E.15. j eee 
I NAL CHEMIST (with an honours degree in chemistry or 
Associate of the Royal Institute of Chemistry) ON THE DEPARTHENT 
OF VETHRINARY SERVICES AND ANIMAL HUSBANDRY, Uganda, to 
investigate the nutntiona! value of local foodstuffs and to undertake 
worn ee Sie ar eons ann rig seta mig thes Director of 
oionig ce, Great Smi > » 0. W, 
quoting BCD.67/0409. san R 
PHYSIOIST, Senior Scientific Officer grade (with a first- or second- 
class honours degree or equivalent ın physies, and at least threa years 
ostgraduate research experience of electronic measurement), at the 
oyal Aircraft Establishment, Farnborough, Hants, to undertake 
responsibility for Instrumentation of supersonic wind tunnels, 2 hyper- 
sonic tunnel and a shock tube, and development of techniques for 
measurement and recording—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), 26 King Street, London, 
S.W 1, quotng A.169/6A., 5 
PRINCIPAL; SCIENTIFIO OFFIOER or SENIOR SCIENTIFIC OFFICER 
(with a first- or second-class honours degree in chemistry or chemical 
engineering, and several years experience in chemical engineerin 
practice as applied to research and development, and in pilot plan 
studies), to lead a team concerned with the development of a new 
chemical plant—The Senor Recruitment Officer, Atomic Weapons 
Research Establishment, Aldermaston, Berks, quoting 561/WGE/2. 
READER or LECTURER IN CLASSICAL AROHMOLOGY—The Secretary 
of Faculties, University Registry. Oxford. t 
_ SCIENTIFIO OFFICERS (with a first- or second-class honours degree 
in chemustry or Associateship of the Royal Institute of Chemistry, 
or equivalent quabfications), for research and development work in 
analytical chemistry with particular reference to the provision of 
analytical methods for the control of processes in the manufacture 
of some less common elements—The Works Secretary, United Kingdom 
Atomic Energy Authority, Springflelds Works, Salwick, Preston, 
quoting Ref. 947 
SENIOR LECTURER, LECTURER or ASSISTANT LECTURER IN Puysics, 
at the University College of Khartoum—The Secretary, Inter-Univer- 
sity Council, 1 Gordon Square, London, W.C 1 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Imperial Forestry Institute Univeraity of Oxford. Thirtreth 
Annual Report, 1953-54, Pp. 29. ; Der reat 
Institute, University of Oxford, 1955.) REE go sl Fores 

The Manchester Museum, The University, Manchester. Report of 
the Committee for the year ending July 81st, 1954. Pp. 24. (Man- 
ater ; aera 1955.) [313 

r tamon nformation Bureau. The Diamond Tool 
Industry in 1954, Pp. 12 (London: Industrial Diamond Information 


si ton ares i [313 
library Association. Year Book, 1955. Pp. Ixvirii+-126+Tist of 
p omnben and Professional Register. 2is. (188. to L.A. members). 
ao Association Pamphlet No 12: Subject Specialisation and 
O-operative Book Purchase in the Librames of Great Britain. By 
K. G Hunt. Pp. 32. (London: Library Association, 1955.) [54 
Sir John Cass College. Report—Session 1953-54. Pp. 21. (Lon- 
don’ Sir John Cass College, 1955 ) 54 
Forestry Commission. Bulletin No. 24, The Volume-Basal Aren 
Line: a Study in Forest Mensuration By Dr. F. C. Hummel Pp. 
17 T84. 9e. net. Leafies No., 8: Megastigmus Flies Attacking Conifer 
ced. Pp, 10. 6d.net. (London. H.M Stationery Office, 1955.) [54 
Geography as a Humane Study. By Prof. È. W. Gilbert. (An 
Inaugural Lecture delivered before the University of Oxford on 
12 November 1954.) Pp. 28. (Oxford. Clarendon Press; London: 
Oxford University Press, 1955.) 28. 6d. net [54 
$ Carnegie United Kingdom Trust. Family Diet and Health in 
oe Britain: a Dietary and Clinical Survey. (Report to the 
pornegio United Kingdom Trust from the Rowett Research Institute ) 
P. 164. (Dunfermline: Carnegie United Kingdom Trast, 1955 ) [54 
i University of Leeds. Annual- Report of the Librarian, Session 
953-54. Pp 11. (Leeds: The University, 1954.) [54 
Radio Isotope Instrumentation and Accessories, Pp. 124. (London: 


Scientific Instrument Manufacturers Association of Great Britain, 
5 


Lid : apo) 4 
ournat of Inorganic and Nuclear Chemistry. Vol 1, Nos. 1/2 
aare 1955). Pp 164, BSubserıption per volume (6 Mabe 
f ) 908. ; 12 60 dollars Rate (B) for individual subseribers certifying 
hat the journal is for their private use 70s. ; 980 dollars. (London 
and New York: Pergamon Press, Ltd., 1955.) [54 
Ministry of Agriculture and Fisheries. Tishery Investigations. 
Series 2, Vol. 18, No. 4 Echo Sounding Experiments on Fish By 
D.H Cushing and I D. Richardson. Pp.1u+34+1 plate. (London 
IA Stajjonery Office, 1955.) 5s 6d. net [54 
lectrichl Research Association. Technical Report Z/T84: The 
Pre-Nova Stage of a Star. By C. E.R Bruce. Pp. 9. 6s. Technical 
Report L/T303: Growing of Perovskitg-Type Crystals. By H. T 
Kay and J.%, Miles, Pp 11+1 figure. 7s. 6d Technical Report 
L/T810 Breakdowa of Solid Dielectries In Divergent Fields. By J H. 
Mason. Bp 24+figures 1-16. 21s. (Leatherhead: British Electrical 
and Allied Industries N A Association, 1952 and 1954) [54 
Observations made atthe Royal Observatory, Greenwich, in the 
year 4040 in Astronomy, Magnetism and Meteorology, under the 
direction of Sir H. Spencer Jones. Pp. villd-342. (London: H.M. 
Stationery Office, 1953.) 30s. net. @ [54 
1965 Farm Holiday Guide. Bdited by D. Murdoch. Pp. 1114+112 -+ 
24 plates. (Paisley: Farm Holiday Guides, 18 High Street, 1955 ) [124 
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United States Department of Agriculture. Technical Bulletin 
No. 1107 Ecological Studies on the Potato Psyllid as a Pest of 
Potatoes By R.L. Wallis. Pp. 24. (Washington, D.C. : Government 
Printing Office, 1955.) 16 cents. ; [313° 

Metropolitan Life Insurance Company. Statistical Bulletin, Vol. 
38, No. 2- Most Accidents @ccur Off the Job. Pp. 12. (New York: 
Metropolitan Life Insurance Company, 1955) [313 

Bulletin of the American Museum of Natural History. Yol. 105, 
Article 4: Studies of Nearctic Coenonympha Tula (Rhopalocera, 
Satyridae)-~Coenonympha Tullia Inornata Edwards. By F. Martin 
Brown. Pp. 359-410+plates 28 and 29. 75 cents. Vol. 105, Article 
5: The Phenacolemuridae, New Family of Eany Primates. By 
George Gaylord Simpson Pp. 411-442+plates 80-35. 75 cents. 
(New York: American Museum of Natural History, 1955.) [313 

Institut de France. Académie des Sciences Annuaire pour 1955, 
Pp. 215. Index Biographique des Membres e§ Corséspondanis do 
l’Académie des Sciences, du 22 Décembre 1666 au 15 Novembre 1954. 
Pp. xi+584,. (Paris: Gauthier-Villars, 1955.) [54 

United States Department of Agriculture Cir@ular No. 952 (Decem- 
ber 1954); Flavor and Benzene Hexachloride Content of Peanuts 
Grown ın Rotation with Cotton Dusted with Insecticides Containing 
Benzene Hexachloride. By Howard Reynolds and Gladys L. Gilpin, 
rp: 26. (Washington, D.C.. Government Printing Office, mt 
15 cents. 

Annales de l'Institut Phytopathologique Benaki. Année 8, Fascicule 
1: Rapport sur les Travaux Expérimentaux de Lutte Contre le Dacus 
a Roviés (Eubée) pani VAnnée 1053, Par A J. Ayoutantis, B. D. 
Pélécassis, Mile. Ch. Argyriou, P. A.-Nourikis et L. E. Tsacas. 
Rea +1 plate. (Athénes: Institut Phytopathologique peoa 


Academia Brasileira de Ciéneias. Principal Results about the 
Reactivity of Solids. By J. A. Hedvall. (Lecture at the meeting of 
the Academua Brasileira de Ciências, September 22, 1953.) Pp.1+11. 
(Rio de Janerro: Academia Brasileira de Ciências, 1954.) [54 

New Soviet Researches, Explorations and Discoveries in the Centra) 
Arctic. (Anon) Translated from Isz Akad. Nauk. Ser. Geog. 1954, 
5, 3-16, by E. R. Hope, and a New Picture of Magnetic Disturbance 
in the High Latitudes ({(Translator’s Comments) Pp. 40. (T 185 R.) 
(Ottawa: Defence Scientific Information Service, Defence Research 
Board, 1954 ) [124 

La Imagen del Universo Fisico y la Entropia. By Augusto Battig. 
Pp. 21. (Tucumán: Ministerio de Education de la Nacion; Univer- 
sidad Nacional de Tucumán.) [124 

United States Department of Agriculture. Leaflet No 382: The 
Fowl Tick: How to Control It. (Washington, D.C.: Government 
Printing Office, 1955) 5 cents. [124 

Union of South Africa. Department of Mines, Bulletin 22: Bore- 
Hole Temperature in the Klerksdorp and Orange Free State Areas, 
By R. F. Bouwer. Pp.ii+35. (Pretoria: Government Printer, anes 


S. 

Pasteur Institute of Southern India, Coonoor. Annual Report of 
the Director, 1953, and Scientific Report, 1954. Pp. 63. (Coonoor;” 
S. India, Pasteur Institute, 1955.) 124 

Publications de l'Institut National Ture de Bibliographie. Bibho- 
graphie des Articles Parus dans les Periodiques Tures 1953: 7-9 
{(Juillet-Septembre}), Pp. 116. (Istanbul. Maarif Basimevi, 
1964 } [124 

Annual Report of the Indian Central Jute Comittee, for the year 
Hr aa Pp. ii+3600. (Calcutta: Indian Central Jute cca 

International Council of Scientific Unions. Jort Commission on 
Radio-Meteorology Proceedings of the Third Meeting held ın Brussels 
August 16-18, 1954. Pp. 80. (Brussels. International Scientific 

io Union, 1956.) 25 Belgian francs; 4s. [124 

International Scientific Radio Union. Pro®eedings of the lith 
General Assembly, held in The Hague from August 23rd to September 
2nd, 1954. Vol. 10. Part1, Commission 1: On Radio Measurements 


and Standards. Pp. 57. (Brussels: International Scientific Radio 
Union, 1955) 60 Belgian francs; 8s. 8d. [124 
Consejo Superior de Investigaciones Cientificas. Publicaciones 


del Instituto de Quimica “Alonso Barba” Vol. 8, Ano 1954. Pp. 
111+317, (Madrid: Instituto de Quimica “Alonso Barba’, 1954 ) [124 

Statistical Information on Component Parts of Chemical Compounds, 
By Estaleta Dale and Karl F. Heumann. Pp. iti+12. (Washington, 
D.C.: Chemical-Biological Coordination Center, National Academy 
of Sciences-—--National Research Council, 1955 ) {124 

Annals of Zoology. Vol. 1, No. 1 (January 31, 1955). Pp. 1-22 
(Subseription rate for each volume of approx 240 pages . 15 rupees ;. 
30s.) (Agra: Academy of Zoology, 164 Civil Lines, 1955 } 

Stanford Research Institute. Annual Report for 1954. 
(Stanford, Calif.. Stanford Research Institute, 1955.) [124 
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SCHOOL, UNIVERSITY, AND COMMUNITY 


HE debate on the vote for the Ministry of 

Education in the House of Pommmons on April 26 
well illustrates the recurrent weakness of many 
discussions on education in Britain during recent 
years. Sir David Eccles presented the estimates 
with his customary imaginative awareness of the real 
issues, and, at least for a moment when he discussed 
the relation of primary and secondary education to 
the demand for skilled man-power at all levels and 
the possibilities of raising educational standards, he 
lifted the debate out of the commonplace. He was 
confident that the total number of school places would 
soon draw ahead of the number of school children : 
in spite of a 30 per cent increase in the school popula- 
tion, the size of classes has risen, he said, by only 
3 per cent. In the next five years the numbers of 
infants and juniors would fall by 400,000, and seniors 
would increase by 600,000, and last year new school 
places increased by that net figure. 

The core of the general problem, as of some of the 
particular problems, is the number, and also the 
quality, of teachers, and here too Sir David was 
optimistic. Confidence, he claimed, is returning to 
the teaching profession. Only this, he believes, can 
explain the great rush for places in the training 
colleges, for which by April 1, 1955, there were 1,500 
more applicants than’in 1954, and 2,500 than at the 
«same date in 1953. That is a factor which should 
assist both the maintenance of professional standards 
«and the reduction in the size of classes, which should 
now be possible. Even if the substantial increase in 
the number of new places under construction in the 
current building programme fails to materialize, he 
said, there still be a million new school places 
available in the next five years against the predicted 
net increase of 200,000 in the population. 

Sir David did not discuss in any detail the alterna- 
tives now openefl up in the way of improving stan- 
dards, though he indicated that we should consider 
whether it is desirable to go further in reducing the 
size of classes; and in particular he suggested that the 
regulation size of secondary school classes as well as 
that of primary school classes might be examined. 
Possibilities of meeting the desire of teachers for 
further training, either by supplementary courses or 
refresher courses or by a third year of training also 
«nerit exploration, and the Minister said that he has 
already asked the National Advisory Council on the 
Training and Supply of Teachers to consider the 
implications of aœ third-year course. The county 
3olleges and the raising of the school-leaving age may 
ulso become possibilities within the next five years, 
wd it will require sound judgment to decide which 
of them is in the best interests of the children. 

Sir David spoke*with the report of the working 
sarty on grants to training college students in front 
of him, but a few days before its publication. He 
aad referred earlier in his speech to the special 
vllowances which he had authorized for all teachers of 
ydvanced work, and which he believes will help to 
secure for the profession a better share of Science and 


mathematics graduates. This is in accordance with 
the report of the Appleton Committee as well as of 
the earlier reports from the committees of the 
Federation of British Industries andgthe National 
Advisory Council on the Training and Supply of 
Teachers in England and Wales. The Minister does 
not think, however, that this is a matter of money 
alone. He indicated that he had secured the co- 
operation of other government departments and of 
industry, and that with this help he hopes to recruit 
at least the minimum number of graduates required 
by the growing sixth forms expected in the years 
ahead; but he gave no indication of the supple- 
mentary measures being adopted to match either his 
sense of urgency or Fis confidence that this particular 
problem would be sclved. 

As regards the taining colleges themselves, Sir 
David gave approval of the main recommendation of 
the working party as to the importance of securing 
uniformity in the grants made by local education 
authorities to students in teachers training colleges 
to cover expenses other than fees and boards. The 
report recommends shat the grants should be fixed 
at a uniform rate for the whole country, roughly 
equal to the best rates now being paid, or about twice 
the present average, and sometimes three or four 
times the present grant. It- also recommends that 
the parents’ contribation should be assessed on the 
basis of the same ircome scale as is to be used for 
university awards. Sir David said that there would 
be further consultatzmon with local authority associa- 


tions before he authorized the introduction of the 


scheme, but meanwhile he had accepted the recom- 
mendations of the report. 

Sir David also indizated that, as from next autumn, 
the basic allowance for board and lodging for holders 
of State scholarships would be increased by about 


í 


ten per cent, and zhat State scholars who win a . 


special prize or order of merit would be allowed to 
retain the cash valve of the prize up to a limit of 
£100, without affecting the scholarship grant, pro- 
vided the prize money is a single payment. The 
means test applied tə parents’ income would also be 
eased, both to bring somewhat higher incomes within 
the range of the grants and to increase substantially 
the allowance for. parents with large families (see 


Nature, May 21, p. 881). Details of the arrangements - 


were published on Mey 4, and Sir David said that he 
hoped. the support of the local authority associations 
in working out these proposals would be continued. 
The Minister said that he had not finished his survey 
of the problem of earty leaving ; but while he wished 
to see every area provide places for at least fifteen 
per cent of the chidren m grammar aghoo and 
technical schools compined, he stressed the desir- 
ability of fostering, basides the stream from grammar 
school to university, many strong and diverse streams 
leading from the secondary moden gghools to the 
technical colleges, technological institutes and all 
other forms of highar efacation. In referring to the 
comprehensive school, Sir David emphasized the 
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value of the existing modern secondary schools and * ideals are to be expressed in a aia of day 


the limits which building and staffing problems place 
on experiments with new types of school. He 
suggested that it would be wiser to leave the question 
of the compreliensive school to the Judgment of 
teachers themselves. 

Sir Dawid left the question of the Ashby report and 
adult education to the Parliamentary Secretary to 
the Ministry of Education in replymg on the debate. 
In doing so, Mr. Dennis Vosper also said that there 
are to-day 10,900 graduate teachers of science and 
mathematics in our schools and that to meet our 
tequirements this number should rise to 14,100 by 
1960. At the present rate of increase, this is unlikely 
to be achieved’; but Mr. Vosper did not indicate the 
steps the Minister has taken to accelerate the increase. 

As regards adult education, Mr. Vosper said that, 
in addition to permitting higher fees and salaries for 
certain tutors, the Minister hopes to provide grants 
for a limited expansion next autumn in a few areas 
where there is special need. The Minister has also 
made it clear that he expects a further contribution 
towards the higher costs by an increase in fees or 
other means. Revision of the regulations’ is now 
being discussed with the responsible bodies. Much 
emphasis was laid on technical education in the debate, 
and Mr. Vosper stated that the provision for building 
technical colleges has been increased by fifty per cent 
during the year and that 514 courses have been 


approved as qualifying for the seventy-five per cent 


grant. Although he welcomed the co-operation with 
industry which finds expression in the so-called 
sandwich courses, Mr. Vosper did not meet Sir Hugh 


`- Linstead’s query as to whether technical and tech- 


nological education are not being confused and 
resources spread too thinly over a large number of 
colleges instead of concentrating on a carefully 
selected fow. 

Mr. Frederick Peert also challenged the Ministry 
for more imagination in regard to technical education ; 
and although, as even this outline of the Minister’s 
attitude indicates, there is no lack of imagination in 
Sir David Eccles’s approach to the problem of 
education, it is equally clear that both he and his 
political opponents are in some respects too con- 
cerned to conform to party doctrines or to avoid 
disturbing particular interests to give full attention 
to the deeper issues involved. On one hand, the 


- approach was clouded by subservience to a doctrine 


of equality no matter how much levelling down it 
involves; and on the other there is a disinclination 
to recognize the fact that no effective policy can 
hope to avoid offending some particular interests. 
Those real issues are well displayed in Prof. W. R. 
Niblett’s recent book “Education and the Modern 
Mind” , though they were equally set forth by Dr. 
Eric James in the talks on a democratic education 
which he‘broadcast three years ago. Dr. James then 
disposed of the false idea of equality as contrasted 
with that of gppo#tunity, and also of the idea that 
democratic education can be attained by a formula 


‘of administration or a teclftique™ or programme of 


instruction. Rather if is to be achieved by the 
creation of individual schools in which democratic 


to-day personal relations between teachers and pupil: 
and parents, between heads and their staffs, anc 
between administrators and governors and schools 
It will be achieved by schools which try to encourage 
the growth of individuality without anarchy, whick 
stand for an ideal of equality utterly indifferent tc 
social class or wealth, but are aware of excellence 
and in which the will of the majority is sensitive tc 
the opinions of the best. It will, be achieved ir 
communities with a sense of social obligation without 
a sterile conformity. 

There was some recognition on both sides in the 
House of Commons of the importance of co-operatior 
between administrators and governors and teachers 
but save in respect of co-operation with industry ir 
technical education, there was little awareness of the 
importance of the relations between the school anc 
the community, between parents and staff. Whethe 
we can create the type of schools which Dr. Jame: 
describes depends, however, much more on the quality 
of the individuals who serve them than on patterns o 
organization or curriculum, and on the quality of the 
teaching staff, which in turn can be powerfully affecteo 
by the relations between school and community. 

Both these factors, largely ignored in the debate, 
are well brought out by Prof. Niblett. Prof. Nibletis 
emphasizes the extent to which the adolescent is 
affected by the society in which he is brought up, 
and the complexity of the views, ideals and traditione 
which make up any society. Whether men andi 
women are adequate to the needs of the next half 
century depends, in fact, largely on whether certaim 
qualities rather than others are fostered within them, 
and which variants within the main traditions of ow 
society are allowed the greatest scope® Prof. Niblett 
is discussing primarily the schools; but his words 
apply equally to university education and to adult 
education. Above all else is his argument that among: 
the greatest needs of our time are new vision andi 
a new depth of purpose m Western civilization, and 
that accordingly insight and feeling as well as thought 
are important, beliefs are necessary and mystery as 
well as knowledge have places in the mind of man. 

It is from this point of view that Prof. Niblett 
develops his argument as to the importance of schools 
and universities being deeply representative of the 
nation they serve; but it should be noted that, in 
doing so, he faces frankly the issue of freedom. It is 
no totalitarian regime of rigid conformity which he 
advocates. He recognizes that there are strict limits: 
to the range of choice and acts of will of the individual, 
and that it is desirable that a society should seek to 
influence the development of those choices and acts 
in certain directions rather than others. Neverthe- 
less, he insists that in almost every situation there are 
choices to be made by the indiwidual, and the real 
task of education is to help men and women to 
choose between following the traditions within them 
—not merely to teach them what to feel, what to 
think and when to act, but to help them actually 
to feel, to think and to act. 

This is what marks off the free society fom the 
totalitarian regime, and be it noted, it is what the 
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free society has continuously to preserve against the 
encroachments of any political party or social 
institution if freedom 1s not to decay. Here must be 
exercised the eternal vigilance which is the price of 
freedom, and nowhere more than in the process of 
helping the growing citizen to become more fully the 
possessor of the traditions which vitalize his society, 
On. the skill, the wisdom and the vision with which 
the inevitable selection is done, the preservation of 
both the society and of freedom itself depends. 

Prof. Nibleté does not shirk the difficulties ; but 
he insists that. a first aim should be to enable the 
adolescent to choose for himself between the tradi- 
tions growing within them. He insists, too, on the 
note of responsibility, and that the real makers and 
preservers of the standards, those who not only 
embody tradition but also extend the lines of belief, 
are the creative men and women of a civilization—- 
whether poets, administrators, saints, statesmen or 
‘scientists. The test of greatness is whether men 
continue to find those with a reputation for being 
great to be the source of richness m themselves; the 
selection of traditions we exercise to help the adoles- 
cent must be determined by fundamental respect for 
the essential humanity in man. It must seek to 
prepare the adolescent to become responsible and to 
act responsibly and act alone. 

A careful reading of the House of Commons debate 
suggests that Sir David Eccles grasps more clearly 
than some of his opponents why it 1s important, if a 
school is to be effective, that its influence should not 
run counter to trends approved by the parents of its 
pupils. Prof. Niblett does well to direct attention to 
this factor, and in his view one of the most urgent 
needs in English education is a much more whole- 
hearted efforteto secure closer understanding between 
home and school. If new experiments, such as the 
comprehensive school, are to succeed, and the full 
benefit of any inherent advantages accrue, the 
important point is not rigid subservience to a political 
theory but to secure the full understanding and 
co-operation of all concerned ; no time spent to that 
end will ever be wasted. 

Because so much of this education of understanding 
takes place out of the class-room and in the homé 
and elsewhere, Prof. Niblett’s argument bears on 
adult education and university and technological 
education as well as the schools. It is part of the 
functioning of a democratic society ; many of the 
strains and maladjustments in industrial as well as 
social and political relations are the outcome of its 
neglect—of failure to learn how to judge character or 
to sum up a situation or to appreciate values. All in 
some measure need such capacities; for although they 
are required particularly ın the leader, the leader 
cannot lead without people who are ready to acknow- 
ledge leadership, and especially the leadership we 
need most—that of men in whom material values are 
subordinate to others. To educate for leadership is 
not, Prof. Niblett remarks, a matter of educating the 
leader only. 

Once again we see the need for a close‘understanding 
betweea school and university and gommunity. 
Prof. Niblett puts the whole problem of education in 
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the context of freedom, and raises the fundamental 


question whether, in fact, the present system of 


education and educational institutions in Britain fits 
the society in whick we live. That question, and the 
related one whether the needs of our society demand 
an attempt by the various vehicles of adult education 
to modify group attitudes to education, and especially 
higher education, are the questions that have to be 
answered before we attempt to re-shape educational 
institutions to serve more effectively the varied needs 
of a free society. They were raised in the report on 
early leaving and in other reports ; but Prof. Niblett 
challenges even moze forcefully the deeper thinking 
that must precede any such attempt. His book 
indicates, too, why we must carry even further than 
in the recent debate on education the attempt to take 
education policy out of party politics. An adequate 
educational poley :n a free society is much more 
than a matter of finance: it is above all a matter of 
public understanding and support, of the exercise of 
restraint, of sound judgment and of sustained interest ; 
to carry through a policy and give those responsible 
for its execution the confidence which will draw to 
the profession men end women not only of technical 
competence but also of high ideals and deep human 
sympathies. 


ENGLISH MATHEMATICIANS OF 
THE SIXTEENTH AND 
SEVENTEENTH CENTURIES 


The Mathematical Practitioners of Tudor and 
Stuart England 

By Prof. E. G. R. Taylor. Pp. xi+443+12 plates. 

(Cambridge: At the University Press, 1954. Pub- 

lished for the Institute of Navigation.) 55s. net. 


OF of the most neglected aspects of the history 
of science in England has been the development 
of practical matheratics before the eighteenth 
century. Practical mathematics had to free itself 
from a deep-rooted apathy, and even repugnance, in 
the minds of many educated men who were brought 
up on the classics. Is had also to defend itself from 
the suspicions of the unlearned, who often feared 
that the instrumente and books of mathematical 
practitioners were devices of the black arts. 

Yet this hostility was overcome very largely 
through the efforts of ever-growing numbers of 


humble mathematical practitioners and teachers,. 


who were centred not m the universities, but in 
London. By the eerly years of the seventeenth 
century, these instructors “in the Mathematikes’’ 
were well established, and their advertisements 
became commonplace in the increasing flow of 
Stuart text-books on the elementary application of 
mathematics, especially geometry and trigonometry, 
to the practical problems of navigation and sufveyiig, 
and that gentlemanly hobby of dialling® 

One of Prof. E. G. &. Taylor’s main achievements 
in this well-produced book is to brifig to light the 
mportant part that these men played in propagating 
mathematical knowledge, and in“prowsding a broad- 
based foundation for zhe work of the more famous 
mathematical scienfistPof seventeenth-century Eng- 
land. Better-known figures are not left out, however, 
when, as the author remarks, ‘‘without loss of dignity, 
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a Thomas Hariot shows the sailor how to manage his 
cross-staff, or an Isaac Newton polishes his owne 
speculums”’. 5 

Emphasis is laid also on the significant role of the 
instrument-makers, who came in the main during 
Elizabethan times from the ranks of the engravers, 
and later, as science and technology advanced, from 
among thg elock-makers, and finally were drawn 
from the spectacle-makers and glass-grinders. A new 
profession had come into being that was to produce 
some masterpieces in the eighteenth century. 

The book is divided into three parts. The first 
section describes the vicissitudes and progress of the 
practical mathematicians from the early years of the. 
Tudor era until 1715, when mathematics had become 
highly esteemed not only for its utility on land and 
at sea but also as a means for expressing newly 
discovered scientific truths about the nature of the 
universe itself. In the middle section, short bio- 
graphies of 582 mathematical practitioners are given, 
and the concluding section 1s a chronological biblio- 
graphy, with descriptive notes, of more than six 
hundred mathematical treatises that were published 
in England during this period. 

Thus Prof. Taylor’s latest book follows the pattern 
of her earlier volumes on Tudor and early Stuart 
geography, which also carried out accomplished forays 
into a little-explored and allied field. “The Mathe- 
matical Practitioners of Tudor and Stuart England” 
will become an invaluable reference book for histor- 
ians of science, as well as an authoritative account for 
the general reader who wishes to know about this 
important aspect of the development of contemporary 


civilization. The Institute of “Navigation must be 
congratulated for having sponsored tbis valuable 


book. D. P. J. Woop 


CULTIVATION OF COCOA 


Cocoa : 
By D. H. Urquhart. (Tropical Agricultural Series.) 
Pp. xix-+230+107 plates. (London: Longmans, 


_ Green and Co., Ltd., 1955.) 35s. net. 
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HIS book was compiled for the practical cocoa 

grower by a former director of agriculture in the 
Gold Coast. It ıs a composite effort, three of the 
chapters having been written by specialists. In his 
foreword, Sir Geoffrey Clay, agricultural adviser to 
the Secretary of State for the Colonies, stresses the 
fact that cocoa is a ‘favoured’ crop, in that there is 
little fear for many years to come that production 
will exceed consumption. This should furnish a 


.strong incentive for the improvement of agricultural 


practices in countries where the crop is already 
established and for its extension to other areas which 
may be suited to it, The information given in this 
book should help particularly in the introduction of 
the crop to new areas. The more difficult problem of 
increasing or maintaining production m already- 
established cocoa-growing countries where, apart 
from the effect of pests and diseases, yields are 
rapidly dinSinishing is scarcely touched upon, doubt- 
less becaxfse so little is known &bout the manuring of 
cocoa gnd the renovation of worn-out cocoa soils, 
which is @ more difficult, problem than the rehabili- 
tation of exis#mg cocoa plantations on good soil. 
The book is divided into fiftegn chapters. The 
first is introductory. The se@nd eoncerns the botany 
of cocoa, and in it the late Prof. R. E. D. Baker, of 
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the Imperial College of Tropical Agriculture, Trinidad, 
gives a clear and interesting account of the nomen- 
clature and classification of the main types of cocoa 
in regard to pod and bean characters. The third’ 
chapter deals briefly with the climate under which 
the cocoa tree grows Successfully, though it does not 
state the precise limits of temperature tolerance. The 
fourth chapter, by Prof. F. Hardy, of the Imperial 
College of Tropical Agriculture, deals with cocoa, soils 
from the concept of root-room, and’ traces their 
derivation from forest soils and their various stages 
of deterioration under the customary methods of 
cocoa, cultivation at present in vogue. Some means 
for their umprovement are briefly consydered, including 
mulching and manuring. 

The next three chapters discuss practical methods 
of establishing and maintaining a ‘seedling’ cocoa 
plantation, and of producing rooted planting material 
for use in the more modern ‘clonal-cuttimgs’ 
plantation. The selection of suitable clonal material 
is not described, however, nor are the relative merits 
of seedlings and cuttings discussed, though the vexed 
questions of planting-distance and the value of over- 
head shade are considered at some length. The close 
connexion between shade and cocoa muirition 1s 
perhaps not sufficiently stressed. . The safe conclusion 
is reached that ‘‘all cocoa ın the young seedling stage 
must be shaded”, though, when the trees reach 
maturity, mutual shading may amply suffice and 
shade-trees may then be removed. Harvesting and 
the preparation of cocoa for the market, by fermente- 
tion and drying the beans, are described in Chapter 8. 

The present cocoa industry of West Africa is 
described in the next chapter, in which its spectacular 
growth in the Gold Coast (which produces most of 
the world’s crop, valued at more than £35-5 million 
in 1950) and its dependence on the existence of ample 
reserves of untouched forest land and the control. 
of swollen-shoot virus, capsid bugs and black-pod 
fungus, are fully discussed. “The future of the 
peasant industry”, it is considered, “‘lies chiefly with 
the people themselves”, and their ability to take 
advantage of the results of scientific research. It is 
interesting to note that the cutting-out campaign, 
which was started in the Gold Coagt in 1946, “‘has 
saved the main producing areas of Ashanti Province 
and Togoland ...” from the complete destruction 
of cocoa trees by the swollen-shoot virus. 

The process of rehabilitation, as evolved in 
Trinidad, is next described by Prof. C. Y. Shephard 
in Chapter 10. Rehabilitation is defined as “a simple 
modification of the traditional system of cocoa 
cultivation on good soils”, in which inferior trees are 
systematically replaced by high-yielding clonal 
cuttings. It is not recommended for bad soils, and 
quite rightly so, because bad soils present a compact, 
nearly structureless surface layer devoid of crumb 
and humified litter, within which fibrous cocoa 
roots cannot adequately ramify and absorb essential 
nutrients. A suitable procedure is outlined; this 
involves thirteen operations, spread over five years, 
fertilizer applications bemg given annually in the 
last three years. It is too soon yet to say whether or. 
not this procedure is likely to be gompletely success- 
ful, or how efficacious the use of fertilizers may 
prove to be. 

Pests and fungal and virus diseases of cocoa are, 
described systematically in the next two chapters. 
The rest of he book (three chapters) deals with 
grading, very briefly with cocoa research in Trinidad 
at the Imp€rial College of Tropical Agricultire and 
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in the Gold Coast at the West African Research 
Institute, and with world production and consump- 
tion of cocoa. In addition, there are eight appendixes 
dealing with certain technical aspects of growing 
cocoa, including soil surveying farm costing, propa- 
gator design and small-scale fermentation. A notable 
feature of the book is the large number of excellent 
photographs and ten colour plates. Selected reference 
lists are given, at the end of each chapter, and there 
is a good general index. 

The renewed interest during recent years in the 
growing ,o€ cogoa, and in the results of scientific 
research on problems connected with it has created 
an urgent need for a book such as this, and its 
author deserves the highest commendation for his 
ee attempt to perform a useful but difficult 
task. 


THE ENGLISH CLIMATE 


The English Climate 
By Dr. C. E. P. Brooks. Pp. x+214. (London: 
English Universities Press, Lid., 1954.) 12s. 6d. net. 


N this engagingly written volume Dr. C. E. P. 
Brooks describes the climate of Britain in relation 
to the major factors controlling it as well as the 
various weather processes and seasonal vicissitudes 
which make it up. Local climates are considered in 
much detail, largely from the human point of view in 
relation to such matters as bracing and relaxing 
conditions and the suitability of places for residence, 
holidays and retirement. In a discussion of ‘sultry’ 
conditions as defined by certain limits of temperature 
and relative humidity, there is an obscure statement 
on p. 114 to the effect that exposure to sunshine 
raises the body temperature by several degrees. This 
presumably refers to the external surface tem- 
perature, not fhe internal blood temperature, which 
would indicate high fever. In the chapter on “Fog 
and Soot” much prominence is given to the disastrous 
‘smog’ of December 1952. The heavy death-rate 
from bronchitis and pneumonia is apparently 
attributed in the main to sulphur dioxide and soot ; 
but it should be noted that some medical authorities 
maintain that, if this long-continued four-day fog 
had not been associated with freezing temperature in 
London, the mortality would have been notably less. 
No reference is made in this chapter to modern 
smoke-abatement practices and changed methods of 
domestic heating as bearing on the experience of the 
older generation that London fogs to-day have lost 
the sooty blackness of Victorian times. 

Dr. Brooks’s review of notable weather events in 
modern times, including storms, droughts, frosts and 
heat spells, leaves littl unnoticed. There is no 
mention, however, of the prolonged. intense frost in 
southern England during November—January 1890- 
91, though the famous blizzard in Devon and Cornwall 
which followed in March is accorded full honours. 
The author is right in maintaining that, while English 
weather is sometimes unpleasant, wild and even 
dangerous, these arg more than compensated by many 
‘delightful moods. Essentially moderate, a stimulating 
variety is, he declares, to be reckoned among its 
«greatest assets. To the more imponderable assets 
one would add the changeful skies and picturesque 
«cloud scenery to which, indeed, many generations of 
‘our landscape painters have done ample justice. 

L. C. W. DONACINA 
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i SOCIAL MEDICINE 


The Meaning of Social Mediciñe 

By Iago Galdston. ?p. xii +137. (Cambridge, Mass. : 
Harvard University Press ; London: Oxford Univer- 
sity Press, 1954. Fublished for The Commonwealth 
Fund.) 22s. net. ° 


9 

URING the past sixteen years there has been 

much talk of social medicine, though its 
advocates are not elways clear as to its scope and 
differentiation from clinical, preventive and ‘social- 
ized’ medicine. This book records the inquiries of 
the Secretary of the Medical Information Bureau 
of the New York Academy of Medicine into the 
subject. 

In 1848 Jules Grérin seems to have coined the 
expression “social medicine’, and defined it “as the 
congregate function of the separate activities differ- 
ently termed medica. police, public hygiene and legal 
medicine”. Many authorities regard social medicive 
as the sum total of cll and everything that bears on 
medicine and the social organism. The late Prof. 
René Sand gave a List of numerous components of 
the medical and socislogical sciences which comprise 
social medicine. AJ these can be of use to the 
subject. But social medicine itself “must be and is 
something more than the sum of the sciences”. It is 
not a new name for an old discipline. 

When the chair of social medicine with its Institute 
was founded at Oxfcrd in 1942, the main purposes 
were set out as follows: “To investigate the influence 
of social, genetic, env-ronmental and domestic factors 
on the incidence of human disease and disability. 
To seek and prormose measures, other than those 
usually employed in the practice of remedial medicine, 
for the protection of the individual and of the com- 
munity against such forces as interfere with the full 
development of man’s mental and physical capacity”. 

The subject was sc attractive that the late John 
Ryle forsook the regius chair of physic at Cambridge 
to become the professor of social medicine at Oxford. 
Under his direction, important investigations were 


-carried out; but when he died social medicine lan- 


guished in the University. This is not surprising, for 
the science of social medicine is still in the making, and 


stern economists desire to see results which justify, | 


expenditure. Nevertaeless, Oxford’s example, init- 
iated in 1939, was tollowed by a chair of social 
medicine at Birmingham and a lectureship at Sheffield, 
while the chair of pub-ic health at Edinburgh became 
the chair of public heelth and social medicine. 

In social medicine there is a vast field of potential 
research, in many respects still a virgin and un- 


explored territory. The wide conception of the. 


subject demands access to many branches of learning. 
Hence its essential grcwth should be in a university. 
Dr. I. Galdston desires similar experiments to be 
made in the United States. He writes: “It would 
be well if one or moze medical schools, preferably 
those closely associated with universities or schools 
of liberal arts and in close relations with hospitals 
. . would institute en experiment in the gestalt of 
social medicine. . . . Zt is not at all unlikely that it 
might have as great an effect as did that other 
experiment in medical education imitiated by, Welch 
and Osler some sixty yəars ago”’. „To British pioneers 
in social medicine anc to those whé®promoted the 
first chair of social medicine in Great Britain, these 
words are welcome*and tncoyraging. wk 
ARTHUR S. MacNatrry 


$ s 
2 


cc 


S, 


Vow , - NATURE June 1, 1955¢ vou. 17s 
= THE 156-in. CYCLOTRON AT LIVERPOOL 
| By M. J. MOORE ° 
ie Nuclear Physics Research : Laboratory, University of Liverpool i 


t 


ARLY in 1948, ıt was shown that m-mesons could 

be produced in numbers by the bombardment 

of matter by «-particles produced in the Berkeley 

synchrocyclotron, and shortly afterwards it was 

proved that high-energy protons in the same machine 

were even more effective. The threshold for x-pro- 

duction by protons is about 160 MeV.; but it soon 

became clear that energies considerably above this 

value were needed for the production of significant 
numbers of these mesons. 

After the War, Sir James Chadwick, who was then 
professor of physics at Liverpool, determined to 
initiate the bulding of a high-energy machine in his 
department. By May 1948 the above considerations 
had crystallized his ideas in favour of a synchro- 
cyclotron of energy about 400 MeV., involving a 
magnet with poles of 13 ft. diameter. This diametor 
was determined by the length (32 ft. 6 in.) of the 
corresponding horizontal yoke plates which could 
be machined in one stage by the equipment available 
in Britain. Subsequent developments in cyclotron 
physics have made us wish that the size could have 
been somewhat larger. , _ 

Sir James Chadwick obtained funds from the 
Department of Scientific and Industrial Research for 
the synchrocyclotron, and the University received 
funds for the associated buildings through ‘the 
University Grants Committee. The design and com- 
missioning of the machine was the responsibility of 
the University, and the development contract for 
constructing the machine was let to the Metropolitan- 
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Vickers Electrical Co., Ltd., m July 1948, and at tk 
same time the building work was started by Bovi 
Ltd. In the autumn of 1949, Prof. HW. p. Skinne 
succeeded: Sir James Chadwick, when the latte 
retired. » ? 

The period of building the machine was in man 
ways a difficult one on account of shortages c< 
materials and trained man-power. However, th 
machine progressed” steadily, if sometimes dis 
appointingly slowly, until, in the middle of Ma 
1954, an internal beam was first observed. By th 
beginning of July, the cyclotron was workin 
regularly with an mternal beam of the expecte 
energy and current. : 

Experiments were then started on the extraction ¢ 
the beam by a method described by Tuck and Teng 
and developed by Le Couteur?, and by the end c< 
December a beam of high intensity had been ex 
tracted and focused into a suitable spot for exper 
mental work. The experimental programme, cor 
cerned with the properties of fast protons, neutror 
and pions, was begun on a regular basis on abor 
January l, 1955. 


The Cyclotron Building 


The main feature of the 156-in. cyclotron block : 
the cyclotron room with two working floors, one a 
about street-level and the other 8 ft. below. Adjoinin 
the cyclotron room is a large ante-room for exper. 
mental work. 

Above these are the cyclotron auxiliary equipmer 
room, a motor hoist for raisin 
and lowering a '30-ton screenin 
door, @ ventilation plant room an 
the air-blast water-cooling tower 
A. bridge, which carries in additio 
to the normal services’ all cable 
for the control of the cyclotroz 
joins this building to the labore 
tory block in which the contre 
~ and particle-counting rooms ar 
l housed. As a large portion of th 
156-in. synchrocyclotron room i 
below ground-level, it was necess 

to excavate to a maximur 
depth of 30 ft. into sandstone. Th 
whole of the basement was wate 
proofed with asphalt and the cor 
crete oversite built to a thicknes 
of 2 ft. From this the walls wer 


AS 


MESON MAGNET constructed, the majority bein 
6-ft. thick mass concrete, althoug 
i | BEAM BENDING MAGNET the wall dividing the cyclotro 





-+ 


, é ® 
"Fig.l. Plan of cyclotron showing disposition of some of the associated apparatus” 


room from the ante-room is 12 fi 
thick. The 46ft. wide roof ove 

the cyclotron is of heavily reir 
forced concrete 53 ft. thick. `. 

As a further protection fror 
radiation, the 6-ft. external wall 

° on two sides have an additions 
thickness of pulverized sandstone 
which was excavated from th 
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The magnet in course of erection. The top coll is being moved into position prior to as.embling the 13-ft. diameter top pole- 


pieces and top horizontal plates, which are visible in the right foreground 


magnet pit, and extends 15 ft. beyond the out- 
side face of the cyclotron wall. This packing, 
which rises to the height of the cyclotron room 
ceiling, is retained in position by a brick wall. At 
the maximum there is a 21-ft. wall of protective 
concrete, pulver®zed sandstone and brickwork around 
two sides of the cyclotron room. The third side, 
which faces the ante-room, has a wall of mass concrete 
12 ft. thick. The fourth side has been built into the 
solid rock. To provide a working floor around the 
cyclotron at the same level as the ante-room, a floor 
was constructed of steel columns and beams support- 
ing open grid steel panels. This floor is designed to 
take a maximum load of 70 tons (that is, the two 
coils) on any set of four supporting columns. It may 
also be readily dismantled for the removal of equip- 
ment from the lower floor-level. 

For the erection of the magnet a 30-ton overhead 
crane was installed and supported on reinforced 
concrete beams which form an integral part of the 
concrete walls. A supplementary 2-ton crane is 
provided for working between the front of the 
cyclotron and the 12-ft. thick concrete wall separating 
it from the ante-room. 

There are two fnethods of entry from the ante- 
room to the cyclotron room. Easy access to the 
cyclotron room is gained through a special doorway 
which takes the form of an opening through the 12-ft. 
concrete wall. This is closed by lifting into position 
a 7-ft. diameter steel cylinder filled With sand and 
weighing about 30 tons. For the remoyal of heavy 


plant and equipmens, an opening 23 ft. wide x 9 ft. 
high has been left im the 12-ft. concrete wall. Prior 
to the commencement of experimental work the 
cyclotron side of ths opening was sealed with steel- 
loaded concrete blocks manufactured to a fairly high 
degree of accuracy. Each of these blocks weighs 
1? tons. The aggregate used weighs 300 ib. per foot 
cube (density 5) and the total thickness equivalent is 
24 ft. of ordinary concrete. Channels are provided 
in the wall to allow beams of particles to enter the 
experimental room. 

During the construction of the cyclotron block, 
6,000 tons of sandstone and rock were excavated and 
7.100 tons of concrete used. More than 5,000 tons 
of sandstone was erentually pulverized and used as 
shielding material. 


The Cyclotron 


The magnet of the Liverpool cyclotron has 
cylindrical poles, 153 in. in diameter with a maximum 
gap of 15-5 in. near the centre and a minimum of 
11-5 in. at the edge. The yoke is built up from mild 
steel plates of an average thickness of 6-5 ig. anda ¢ 
maximum weight o7 23 tons. The poles are made up 
of disks, the maximu weight (that of the pole tips) 
being 30 tons eaca. The total weight Gf steel is 
1,650 tons. ° 

The energizing coils are made,from 1-5-in. square 
aluminium conductor with a §-in. dfffneter hoje for 
water cooling. Each cgil contains about 4-5 miles of 
conductor and weikhs 32-5 tens. The cooling water 
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Fig. 3. The 24-in, diameter rotating condenser, which runs on 2-5-in. diameter roller 


bearings. The driving flange can be seen on the right-hand side. 


brushes for by-passing the radio-frequency from the bearings are between the end-plate 


of the condenser and the bearing housing 


for the coils is demineralized and degassed in order 
to reduce corrosion. 
With a power input of 840 kW., the centre field is 
18,900 gauss, and at the maximum usable radius of 
r ð H 
HOR 


This corresponds to a proton 





71-9 in. (where n = = 0-2) the magnetic 
field is 17,520 gauss. 
energy of 410 MeV. 

The radio-frequency system is similar to the three- 
quarter wave system developed by MacKenzie? for 
the Berkeley 184-in. cyclotron, where the dee is 
coupled through a section of transmission line to a 
variable capacity. The other side of the capacity is 
connected through a stub line to ground. It is possible 
to proportion the system so that it behaves like 
& single transmission line shorted at one end and 
open at the other with a capacity placed about one- 
third of the total distance from the shorted end. 
The capacity of the condenser will determine the 
frequency of resonance. As the capacity of the 
condenser increases, the minimum frequency is 
approached and the system behaves like a resonant 
quarter-wave line. As the capacity approaches zero, 
the maximum frequency is approached and the 
system behaves like a resonant three-quarter-wave 
‘line. The frequency-range required for protons is 
29-2-18-9 Mc./s. 

The variable capacity is built as a rotating con- 
denser with six sets of protruding vanes which 
intermesh with sets of stator vanes attached to the 
dee-line and stub-line. It weighs about 3,000 lb. and 
is built up from ten sections of ‘Hidurel’ copper alloy. 
Each s@¢tion is machined to form a number of 24-in. 
diarneter digks with six blades cut in each disk. The 
total number of disks is eighty end the overall length 
of the condenser is 71 in. A variable speed electronic- 
ally controlled D.C. motor drives the condenser 
through a rojgyinge vacuum seal up to a speed of 

2,000 r.p.m. 

The dee, dee line and stubeline Shave water-cooled 

copper: skins built up*on a light aluminium-alloy 
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frame. The dee is suspended in the 
vacuum tank on four quartz in- 
sulators. The stub line stands on 
six porcelain insulators and is 

‘grounded’ through a condenser. 
D.C. biasing voltages are applied 
to the dee, stub line and rotating 
condenser to collect stray electrons 
which would otherwise oscillate in 
the radio-frequency field, cause dis- 


charges, and heavily load the 
oscillator. 
The ion source fbllows® conven- 


tional practice, with a tungsten or 
tantalum filament heated by a D.C. 
generator. The accelerating poten- 
tial is supplied from a variable out- 
put D.c. generator. 

The main vacuum tank is made of 
stainless steel and the condenser 
and stub line tanks of mild steel. 
The total volume to be evacuated is 
30,000 litres and the pressure can 
be reduced to 3 x 10-* mm. mer- 
cury by two 80-cm. diameter multi- 
stage oil diffusion pumps with a 
were «i speed of 24,000 litres/sec. 

; 10-* mm. mercury. The actual 
opasna pressure, on account of 


The molybdenum 


the necessity for an in-leakage of hydrogen, is 
about 5 x 10* mm. mercury. Three air locks 
are available for use. One of these contains an 


adjustable probe target which can bo moved in to 
any radius to select a proton beam of desired energy. 
The larger one enables apparatus up to ll in. cube 
to be inserted for irradiation without impairing the 
vacuum, and the third is for use in the replacement 
of ion-source filaments. Although higher radio- 





Fig. 4. 
diameter proton tube leaving the vacuum tank and passing 
trough the dense sereen wall on the left ® 


The be&m-exit side of the cyclotron, showing the 6-in. 
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frequency voltages are available, the machine is ag 
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respectively. A quadrupole focusing magnet is bei 


present being operated with a ‘peak’ dee voltage of # constructed to increase these intensities. 


6-5 kV. corresponding to a power input to the 
oscillator of about 14 kW. 

' The p.c. biasing voltages for the dee, condenser 
and stub are 1-2, 1-0 and 3-0 kV. respectively for 
most satisfactory operation. 

The modulation frequency used is 110 cycles per 
second. The mean beam current is more than 
I microampere, but no serious attempt has so far 
been made to increase the output of the cyclotron 
beyond this current. . : 


Extraction of the Beam 


The proton beam has been extracted by using the 
‘peeler-regenerator’ system of Tuck and Teng! and 
developed by Le Couteur*, who laid down rigid 
conditions for successful extraction. A note by 
Crewe and Le Couteur is being published in the 
Review of Scientific Instruments and a full account 
-will shortly be published by Le Couteur, Crewe and 
Gregory in the Proceedings of the Royal Society. 

The beam is extracted from the cyclotron by 
- building up the amplitude of radial oscillations with- 
out introducing excessive vertical instability. This 
is realized by mtroducing two magnetic discon- 
tinuities at the 69-in. radius of the cyclotron and at 
68° apart. 
| The radial oscillations, which build up exponen- 

tially with the number of transits of the beam 

through the magnetic extraction system, cause an 

increase in the separation of successive orbits. 
, Eventually, after about fifteen turns, the orbit 
| separation is sufficient to allow the beam to jump 
l in. mto the mouth of a magnetic channel. This 
consists of pairs of steel bars arranged side by side. 
At the entrance the gap between them is 0-5 in. and 
their thickness is 0-25 in. The centre of the channel 
mouth is at the 72-in. radius. The reduced field in 
the channel allows the protons to pass out of the 
main field of the magnet. 

The effects of the channel, peeler and regenerator 
on the median plane had to be compensated for 
by the imtaoduction of additional magnetic 
material, ? 

After adjustments of the components, and by 
centralizing the median plane by by-passing a 
fraction of the current through one of .the magnet 
coils and also using the optimum total magnet 
current, it was found that 10 per cent of the cir- 
culating beam entered the channel. After travelling 
down the 6-ft. channel, the beam.emerging from the 
cyclotron amounts to 3 per cent of the circulating 
beam over an area of 14 in. square. 

With à circulating beam of 1 microampere, an 
extracted beam of protons of 383 MeV. energy -is 
available in the experimental room at a current of 
3 x 10-? microampere. About 70 per cent of this 
beam has been focused on to.an area of 0:5 sq. in., 
at a distance of 20 ft. from the focusing magnet, 
giving a flux of 4 x 10!° protons/cm.?/sec. This is 
larger than that of any other similar machine by a 
factor of at least 1,000. 

Neutrons having energies between 200 and 40 
MeV. are available. 

Provision is made for the extraction from the tank 
of pion beams having energies of 150 MeV. and 
96 MeV. e 

The. normal flux of the extracted 96 MeV. xt and 
96 MeV. n7 particles is 20/em.?/sec. and®100/cm.?/sec. 


—_ 


,external proton beam 


* 


96 MeV. xt perticles care be produced. by t 
with a flux of about 5 
10?/cm.?/sec. 
1 Tuck, J. L., and Teng L. C., Institute of Nuclear Studies, 170 
- Synchrocyclotron Report, TIT (Chicago, 195Q). 
* Le Couteur, K. J , Proc Phys. Soc., B, 64, 1073 (1951\y 68, 25 (19 
* MacKenzie, K R, Phe. Rev , 74, 104 (1948). 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH* 


REPORT FOR 1953-54 


Research Associations 


HE formation during the year of the British St: 

Castings Reseerch Association and of the Resear 
Association for the Chalk Lime Industry brings t 
total of research associations in Britain to thiri 
seven, while there are also four co-operative industr 
research organizations which have not yet reach 
that status.- The British Steel Castings Resear 
Association, which is supported by 74:5 per cent 
an industry with a turnover of £25 million of carbo 
low-alloy and high-alloy steel castings. is to cc 
struct a fully-equipped foundry experiment 
station, and its b.ock grant of £15,000 per annu 
for five years from Apru 1, 1954, is conditional - 
£30,000 being received from industry, with 
additional £100 fo? each £100 from industry up to 
maximum of £10,300. Work already being carri 
out includes studies of the influence of mouldi 
materials upon the meidence of hot-tearing, or loc 
rupture of a stee. casting while still at high tei 
perature, the adherence of sand to steel castings, t 
development of improved and simplified forms 
non-destructive testing, and of the dust-flow chare 
teristics of the swing-frame grinding machines us 
ın steel foundries. which have led to a device pi 
viding a simple but effective means of controlling t 
dust from them. Research on the causes of silico 
further supported the view that polymerization 
silicic acid at critical hydrogen ion concentration is 
major factor in the growth of silicotie tissue. 

New terms of grant were offered to ten resear 
associations during the year. Those for the Brit 
Flour Millers’ Research Association—a block gra 
of £20,000 per year for five years, conditional up 
receiving £30,000 fom the industry; with an additiorz 
£75 for every £100 received from industry up to 
maximum of £3,750-—-embody a return to norn 
conditions of grant in place of the special arrani 
ments made duricg the Second World War, when t 
Association’s activities were taken under control 
the Ministry of Food. “Work during the year I 
included further investigation of the chemical-chan; 
induced in flour by the oxidizmg agents used 
improvers and by atmospheric oxygen. A systeme 
investigation of the effects of variation iwtemperatu 
of wheat passing ono the first break rolls indicat 
a considerable acvantage in warmimg the wheat 
100-110° F. mmmadiately before the first bfeak a 
then cooling the rasultmg grountd stegk before furth 
treatment. A study of inhibitors of germinatién a 
seedling growth “pcecummg naturally indicates th 


* Continued from p. 965. 
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en a a ee 
wheat. 
. The overall effect of ¢he Advisory Council's recom- 
mendations for the remaining nme research associa- . 
tions is to raise by about 40 per cent the nunimum 
income whieh they are to raise from their 
industries to for grant and to reduce the 
block gran& by about 20 per cent, the aggregate of 
the additional grants for which they can qualify 
bemg also slightly reduced. Thus, the British Cast 
Iron Research Association, for the five years from 
July 1, 1954, will receive a block grant of £40,000 
per annum, conditional on receivmg £100,000 from 
industry, and an additional £80 for each further £100 
from industry up to a maximum of £16,000. Appar- 
atus has been constructed for applying the vacuum 
heating method. to determme hydrogen in cast iron, 
and work has contimued on defects arising from the 
Te ee oe eee oe ee a 
effect of under-stressing on fatigue properties of 
nodular cast won. A correlation has been obtained 
between the percentage of cracked castings and the 
amount of enamelled scrap included m the cupola 
charges, while further work has shown that the 
fluidity of hypo-esutectic cast iron imereases with 
carbon equivalent for a fixed pourmg temperature. 
The British Coke Research Association, which will 
now receive a block grant for £20,000 per annum 
conditional on obtaining £60,000 from industry, with 
& further £50 for avery £100 from mdustry up to a 
maximum of £20,000, continued its fundamental 
studies of coke formation, the nature of coking coal 
and the reactivity of carbon, which have now estab- 
lished thet the primary structure of coke and 
' carbons has two prmorpal components : 
minute graphite layers, which: be present singly 
or in clusters of parallel bu ‘randomly orientated 
yers; and unorganized carbon-atoms or am 


physical properties of coke, on its performance in the 
blast furnace, and on the standardization of tests for 
the efficiency of coke-oven plant equipment. An 
improved method for determmmg naphthalene in 
coke-oven gas has been developed, and in South 
Wales a survey of the thermal and material balance 
of a blast furnace under normal operating conditions 
initiated a study of the wide range of problems 
concerned. with the use of coke ın blast furnaces. 
For the period April 1, 1956, to March 31, 1959, 
the British Hat and Alied Feltmakers Research 
Association will receive a block grant of £9,000 per 
annum, conditional on receiving £12,000 from 
industry, Fund to afi pie ly on a cent per 
a Aise research on rabbit fur and 
process = on the physical character- 
in relation to the proofing process 
copra g and oo has also been made ın the 
complex and problem of assessing the 
different types of damage to wool nois and their 
‘relation ġo the behaviour of the noils in processing, 
as well as ıņ the study of the physical properties of 
felt. The fundamental studies of carrottimg have led 
to mathemati equations ting the degree of 
carrottiing to the composition of the liquor and to the 
amount of liquor applied to the fur, for both mercuric 
and yon-merofffic-carrotting agents, which have 
already found industrial appligation. From July 1, 
1957, otil June 30, 1959, the Hosiery and Allied 
Trades Research Association will receive a block 
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grant of £20,000 per annum, conditional on obtaining 


e £40,000 from industry, with up to a further £8,000 


on @ cent per cent basis. Durmg the year the 
Asaociation’s consulting service has afforded sub- ~ 
stantial savings to thopndustry, and among its wide 
range of technological investigations, excellent pro- 
grees has been made in elimmating the variations 
in dimensions and quality of knitted fabrics and 

ts. Good results were obtained in factory 
trials of the Association's enzyme method of removing 
‘seeds’ from cotton, and detailed studies of the 
bending and torsional properties of hosjery yarns and 
of yarn friction are in progress. 

The Lace Research Association will receive & block 
grant of £12,000 per annum for the period January 1, 
1956, to December 31, 1958, conditional on receiving 
£15,000 from industry, with up to æ further £5,000 
on & cent par cent basis. The Association's textile 
testing work increased, and there was a 30 per cent 
increase in the rate at which members submitted 
problems. A study of the mechanical motions of the , 
lace machine was maugurated, and much time was , 
given to the investigation of the physical properties of 
the yarns made from new fibres. Steady progress was 
made in the improvement of ‘Lacra’ lubricant, and 
different grades have been developed to suit varia- 
tions in the gauge and type of machines m the 
industry. For the period October 1, 1957, to 
September 30, 1959, the British Launderers’ Research 
Association will receive a block grant of DaN 
conditional on o £25,000 from industry, wıth 
up to a further £10,000 on a cent per cent basis. 
Studies of dirt removal and redeposition were 
extended to include the relation of fabric composition 
and construction to dirt removal and redeposition. 
A rapid small-scale method was devised for the 
extraction and estrmation of grease which has proved 
satisfactory for use m the textile mdustry, and work 
on the effect of alkalmity on the behaviour of wash 
tte grace dle dg rig yee 
process for wool washmg. Other work has moluded 
a of ‘dipless’ washing machines, the washing of 

colours, and problems arismg out of the use of 
Aicsesads blues or ‘optical brightenera’ in domestic 
washing powders and the staming of erease-resistant 
or embossed finishes by albummous material. 

The Research Association of British Rubber 
Manufacturers, which durmng the year completed its 
removal from Croydon to Shawbury, near Shrews- 
bury, will receive a block grant of £17,000 per annum 
for the period January 1, 1954, to December 31, 
1955, conditional on obtaming £30,000 from industry, 
with up to a farther £13,000 on a cent per cent basis. 
The terms will be further modified for the following 
three years. In fundamental studies on flow charac- 
teristics, with special reference to the high rates of 
deformation which ocour in factory processes, 

features have been found which may 


reinforcement has brought an explanation of this 
baffling phenomenon in sight, while the investigations 
om deterioration or ageing of vulcanized rubber by 
atmospheric oxidation, concernedeparticularly with 
the powerful aggravating effects of metals such as 
copper and also with the action of ‘sequestering 
agente’ intended to render these metals harmless, are 

up a picture of the complex chemical 
reactions involved m oxidation and its prevention. 
A start has been made with operational researyh, or 
more specifidally, productivity surveys of the basio 
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operations of masticating and mixing unvulcanize? 
rubber, which represents an annual expenditure of 
some £3 million in Great Britain, and, with a grant 
from Conditional Aid funds, the Association is 
preparing a series of technical manuals presenting the 
results of its work. The four projected will deal with 
compounding vulcanized natural and synthetic rub- 
bers ; electrically conductive and anti-static rubbers ; 
ebonite ; and chemical analysis and testing of rubber 
and raw materials used in rubber manufacture. 

For the five years from April 1, 1954, the British 
Shipbuilding Research Association will receive a 
block grant of £40,000 per annum conditional upon 
obtaining £120,600 from industry, with an additional 
£100 for each £300 from industry up to a maximum 
of £10,000. A comprehensive series of tests, covering 
both propulsion and resistance, in ship-model testing- 
tanks on a range of models of ocean-going merchant 
ship forms has provided data leading to improve- 
ments in hulls, propellers and all ship/propeller com- 


binations. Reliable data have also been secured for’ 


the first time about the resistance of a full-size ship, 
and considerable savings in steel as well as improve- 
ments in the construction of the ship have resulted 
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from the work of the Association’s structure-testing ` 


establishment at Glengarnock. 


It has seemed appropriate to select for mention the ‘ 


work of the research associations the terms of grant 
of which have been reviewed during the year, so that 
an indication can be given of their contribution to 
the national welfare in response to these grants. Of 
the work of the remaining research associations, 
reference can only be made here to a few points of 
interest. Thus, the British Baking Industries Research 
Association has extended its work on the mechanism 
of crumb-softening action, the effectiveness of acetic 
and propionic acids as inhibitors of‘rope in bread, 
and, in collaboration with the Medical- Research 
Council, the Mmistry of Food and the British Flour 
Millers’ Reseach Association, on the effect of flour 
and bread improvers on the health of the consumer. 
The British Cotton Industry Research Association 
has continued work in the field of productivity and 
on blends of various textile fibres to produce yarns 
and cloths with specific predetermined properties. 
The British Electrical and Allied Industries Research 
Association is still extending its network analyser, 
and its dispersion meter has found a new and valuable 
use in determining the completeness of the drying of 
transformers and cables during manufacture. A 
three-year survey of the incidence of fires in wiring 
installations is complete, and three full-scale models 
of its all-electric dryer for grass and grain are in use 
on farms; fundamental research on ferroelectrics 
has revealed the presence of both ferroelectric and 
anti-ferroelectric properties at different temperatures 
in single crystals of a niobate. The sources of 
germanium in Britain for semi-conductor devices was 
also surveyed. The British Non-Ferrous Metals 
Research Association reports that the investigation on 
melting copper alloys is now paying dividends: with 
the improved linings, several hundred melts of 
phosphorus-deoxidized copper can. be carried out in 
place of fifty withdut relining the furnace. A simple 
treatment has been developed by which the corrosion 
resistance of copper alloys used in heat exchangers 
may be very considerably increased, and investi- 
gation of the conditions for producing lead of suitable 
and stable grain-size may lead to the®more efficient 
use ofelead for water pipes. The Woq Industries 


Research Association has developed a chromato- . 


graphic method of analysis for lanthionme, and has 


designed an automstic controller for the woollen card 
as well as carried out much: Work on the effect: of 
high-temperature cyeing on woollen: fibres and the 
setting of individval -fibres and their reactions to 
changes in ‘relative humidity. í 

The immensely varied contributio: to industrial 
advance and national welfare which the Department 
of Scientific and Incustrial Research is making, either 
directly through its >wn research stations or indirectly 
through the research associations, or its support of 
fundamental research at the universities, is amply 
displayed in this report. Although it is apparent also 
that in terms of spending power the increased 
estimates provide fer very little real expansion, if is 
no less clear that every care should be taken to see 
that those limited resources are spent on objectives 
that are unlikely to be achieved without government 
support. The annual report does not supply all the 
information requirei for a sound judgment on this 
aspect; but it goes a long way towards answering 
some essential questions and indicating others to 
which reasoned answers should be required. 


? 


ANTOINE-FRANCOIS DE 
FOURCROY (1755-1809) ` 


By W. A. SMEATON 
Northern Polytechnic, London, N.7 


NTOINE-FRAMNCOIS DE FOURCROY, who 

was born in-Faris on June 15, 1755, did not 
achieve lasting fame'.as“an experimental chemist or 
the founder of a, theary, ;. but as a teacher, writer and 
organizer he was in tre first rank, and made a valuable 
contribution to the progress of science during his 
lifetime. 

His father was s pharmacist, and he was born 
without the advantages of wealth and influence. ‘Ag 
a boy he was not brilliant, and after leaving the 
Collège d'Harcourt at the age of fourteen, with no 
definite plans for hss career, he worked for several 
years as a clerk, continuing his education by reading 
widely in several languages. He became interested 
in medicine, and was fortunate in attracting the 
attention of Felix V.icq d’Azyr, the anatomist, who 
supported and encouraged him while he studied at 
the Ecoles de Médezine. Fourcroy’s student years 
were spent in poverty; he lodged in a garret, and 
lived by coaching younger students and translatin, 
foreign medical works. : 


While still a student, Fourcroy decided to make- 


his career in scientific research and teaching, rather 
than medical practice, and he soon showed great 
ability. His first ckemical memoir was read to the 


Academy of Sciences in 1777, three years before he , 


graduated, and in [779 he gave his first course of 
lectures, on chemistry and natural history, in J.-B.-M. 
Bucquet’s laboratory at the Ecoles de Médecipe. 
Fourcroy had alreedy established a gonsiderable 
reputation when Bueguet died in 1780, aged thirty- 
four; but he was unsble to succeed hjm as professor 
because the members of the Faculté de Médecine 
disapproved of his association with Vicq d’Azyr, the 
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secretary of the Soc:été Royale de Mèdecine; which: | 
was in many ways the rival of the Faculté. -Four- ` 


croy’s progress w&s not, however, retarded. «His 


chemical lectures continued to be popular, and im ' 
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- of science to medicine. 


* the. phiggiston theory ; 


1782 he started an annual course on materia medica; 
in his private laboratory near Notre Dame. . .- 
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*. Fourcroy supported the French Revolution, and 
in 1793 he was elected to the -Convention.- He 


P.-J. Macquer, the doyen of French chemists; died - intervened in few debates ; but, while France was at- 


in 1784, leaving vacant the chair of chemistry at the 
Jardm du ‘Roi. .The chief two. candidates were 
Fourcroy and C.-L. Berthollet (1748-1822) and, 
although Berthollet had. the influential support- of 
the Duc. @’Orléans, Fourcroy was preferred. This 
was -& fortunate choice, for Fourcroy was able. to 
develop his great talent as a teacher, while Berthollet, 
the .better experimental chemist but.a poor lecturer, 
succeeded to Macquer’s other post as technical director 
of the Gobelins dye-works. From 1784. until his 
death twenty-five years later, Fourcroy lectured at 
the Jardin du Roi (later called the Jardin des Plantes), 
and. twice the lecture theatre had to be enlarged to 
accommodate the crowds. who were eager to hear 
him. His knowledge of chemistry was profound, 
and his lectures included accounts of the latest 
discoveries.. He was a lucid and eloquent speaker, 
and sometimes drew applause from his audience 
during a lecture. _ 

In the laboratory, Fourcroy was as active as in the 
lecture theatre, and he published many memoirs on 
all branches of chemistry. His study of the action 
of ammonia on salts led to the discovery of double 
salts such as magnesium ammonium ‘sulphate ; but 
most of his inorganic research was of little significance. 
His chief interest was in the examination of organic 
substances, and in much of this work he benefited 
from the collaboration of N.-L. Vauquelin’ (1763— 
1829), a first-class experimental worker. They 
analysed many of the liquid and solid’parts of plants 
and animals by extraction with ‘solvents, examined 
the properties of the products, and in some cases 
tried to relate their results to those of the older 
method of analysis by distillation. Later they 
measured the relative amounts of carbon, hydrogen, 
oxygen and nitrogen in a number of organic sub- 
stances, and although little of their work was of 
lasting value, it was influential at a time when 
organic chemistry was in its infancy. 

Fourcroy was always interested in the application 
In his course of materia 
medica, he examined the composition and mode of 
action of the common medicaments, and showed that 
many were useless or even harmful, and some of his 
later memoirs dealt with the chemical effects of 
medicaments on the fluids and tissues of the body. 
He encouraged others to take a scientific interest in 
medicine by founding and editing a journal, La 
Médecine Eclairée par les Sciences Physiques. 

` Even before his election to the Academy of Sciences 
in 1784, Fourcroy frequently met Lavoisier, and at 


-the end of 1786 he accepted the anti-phlogistic theory 


and soon became its most vigorous exponent. This 
was probably his most important contribution to 
chemistry, for his books were very widely read. In 
the first edition of his text-book, “Leçons Klémen- 
taires d’Histoire Naturelle et de Chimie”, published 
in 1782, he had favoured Macquer’s modification of 
but in the four editions 
published hptween 1786 and 1793, all of which were 
“translated: into English, he gave his support to 
` Lavoisier’s thegry. In 1792 he summarized the new 
“theory end its applications in a small book entitled 
“Philosophie Chimwqjue”’, which was reprinted or 
revised four times and was translated into at least 


ten languages, and his lecturgg, wliich were attended ` 


by many foreign students, alSo cofitributed largely to 
the rapid spread of the theory. 


~ 


-war with most of Europe, he played æ leading part 
in-the application of science to such problems as the 
manufacture of gunpowder and cannons, in ‘the 
organization of factories, and in the education of 
engineers and doctors. 

In 1797 he was able to resume his seientific sak 
and found time to`write his last and. greatest book, 
“Système des- Connaissances. Chimiques’?; which 
appeared in eleven volumes in 1801 ;» but his organ- 
izing:&bility could not be wasted, and N apoleon called 
him to the Council of State. He beéame director of 
public- instruction, and was largely responsible for 
the foundation of the Université Impériale, which 
comprised the entire educational system of France 
from the elementary schools to the Institut. Four- 
croy confidently expected to become the first ‘grand 
master: of the Université, and he received a severe 
blow when Louis de Fontanes was-given the office. 
He continued his scientific work and lectures, but the 
disappointment affected his health; and he died on 
December 11, 1809, the day that Napoleon made 
him a Count of the Empire. 


BRITISH ASTRONOMERS AT THE 
TOTAL SOLAR. ECLIPSE OF 
JUNE 20 
By Pror. R. O. REDMAN, F.R.S. 


HE forthcoming total eclipse of the sun of 

June 20 is one of rather unusual interest in that 
the maximum duration of totality on the centre line 
will exceed 7 min. and is not much below the 
maximum possible at any eclipse. It will be one of 
the longest eclipses of this century.e The belt of 
totality starts in the Indian Ocean at sunrise, passes 
over Ceylon, the Andaman Islands, Thailand, French 
Indo-China, and the Philippmes, and ends at sunset 
m the Pacific Ocean north of Fiji. Unfortunately, 
the weather prospects are poor along most of the 
track ; the best chances of a clear sky are m eastern 
Ceylon, where totality will last for about five minutes. 
The central hills of the island will give some pro- 
tection against the south-west ‘monsoon, and mid- 
eclipse occurs at about 8 a.m. local time, which 
meteorologically is likely to be as favourable a time: 
of day as any. Weather records from earlier years. 
give a 60 per cent chance for clear sky ; but the usual 
sunshine and cloudiness data are designed primarily 
for other purposes and give a rather imperfect 
assessment of the sky for intending eclipse observers, 
whose work can be ruined by factors not appearmg 
in the records, for example, light cirrus clouds or 
excessive scintillation. Reports from astronomers 
already in Ceylon this year suggest that the chances 
of a really satisfactory sky at totality are well below 
the 60 per ceni quoted. 

Astronomers from Britain, France, Germany, 
Holland, Japan, Switzerland andethe United States 
are intending to observe the eclipse. So far as is 
known, with the exception of two small groups who are 
to use aircraft in Indo-China and Fiji respectively, all 
aré going to Ceylon and will be stationed at a number 
of sites in anti near Polunnaruwa. In this article 
we shall confine ourselves to an pene of the 
British plans. 
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‘It is less than a year since the last total ‘eclipse, int 
Sweden, where -British observers were among the 
minority who had a sufficiently clear sky to complete 
most of their programmes of work successfully. This 
year’s work from the ground wall consist mainly of a 
repetition of some of the 1954 observations, with 
improvements ‘in instruments and procedure sug- 
gested by the experience gained in Sweden. Last 
year, Dr. H. won.Kliiber (Cambridge) and Dr. A. H. 
Jarrett (St. Andrews) succeeded in the technically 
difficult feat of photographing the corona through a 
Fabry—Peret ieterferometer using the light of the 
green 5303 A. line. Measurement of the fringes has 
given & distribution over the inner corona of the line 
width and hence of the kinetic temperature, and this 
year the experiment will be repeated, using.a larger 
solar image and photographing in the light of the red 
6374 A, line, as well as in 5303 A.. 

Prof. C. W.. Allen and Dr. E. W. Foster (London 
University Observatory) will again be engaged in 
photometry and spectroscopy of the corona with the 
general purpose of testing theoretical models of the 
electron K corona and the dust F corona. The special 
feature of the camera to be used for photometry is 
an occulting disk mounted ona tower at some 
distance from the lens. Its purpose is to equalize 
the intensity of the inner and outer corona, so that 
both may be satisfactorily photographed in one 
exposure. Their second instrument, a fast spectro- 
graph, is also designed to record the outer and inner 
corona simultaneously on one photograph. An absolute 
photometric standardization will be provided and the 
polarization of the corona also will be measured. 

Prof. E. Finlay-Freundlich (St. Andrews) had 
intended to go to Ceylon to co-operate with astron- 
omers from the Potsdam Observatory in measuring 
the Einstein displacement in the star field surrounding 
the sun. Owing to ill-health, he has been prevented 
from travelling; but the Potsdam observers and 
equipment are in Ceylon, and will be assisted by Dr. 
von Kliiber, who worked on this problem with 
Prof. Freundlich at the 1929 eclipse in Siam. 

Finally, Dr. D. E. Blackwell (Cambridge), who in 
1954 succeeded in photographing the outer corona 
from an aircraft flying at 30,000 ft. and thence in 
obtaining good photometric measurements out to a 
much greater distance from the sun than ever reached 
before, is this year to attempt to photograph the 
outer corona and zodiacal light after the eclipsed sun 
has set. The dust which produces the F component 
of the corona is believed to be closely associated with 
that giving rise to the zodiacal light, and the problem 
is to bridge the existing large gap in photometric 
measures between the two. The ordinary zodiacal 
light cannot be observed with the eclipsed sun above 
the horizon, as the sky is then much brighter than 
often supposed, because of light scattered in from 
the sides of the moon’s shadow as a kind of dawn. 
The device of working with the eclipsed sun below 
the horizon has been tried a few times by other 
observers, but so far without success. Dr. Blackwell 
will work at about 10,000 ft. over the open Pacific 
Ocean, in a Sunderland flying boat based on Fiji. 
The aircraft will be provided by courtesy of the New 
Zealand Air Force, by arrangement with the Defence 
Services Research Facilities Committee of the Royal 
Society. 

As at other recent eclipses, all British observers 
are working with the support of the Jdint Permanent 
Eclipse Committee of the Royal Society and Royal 
Astronomical Society. 
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S Dr. Otto Rosenheim, F.R.S. . 


THE announcement of the death on May 7 of 
Otto Rosenheim at the age of eighty-four will recall 
a friendly figure ofen seen at meetings of scientific 
societies in London, to many of which®*he was a 
notable contributor of highly original observations: 

Rosenheim was born in Germany, where he took 
his Ph.D. degree at Wiirzburg, working under Tafel 
in Emil Fischer’s laboratory. ‘For part of the course 
he went to Bonn, and on completion of his degree to 
Geneva to work wish Graebe. Ii 1895, through the 
mediation of Perkin, he- went to’ Manchester_ for 
further study, anc-.in 1901- joined Tunnicliffe in 
Halliburton’s deparsment at King’s College, London, 
as research studens in pharmacological chemistry ; 
he was made lecturer in 1904, and on Tunnicliffe’s 
departure became assistant professor of physiology. 
Later he became reader in‘biochemistry in the Uni- 
versity of London-—~an appointment he relinquished 
in 1920. - 

After retiring for a few years from official duties, 
he went as a voluntary worker to the National 
Institute for’ Medisal Research at Hampstead in 
1925, and so began 2 second period of research which 
lasted for another teventy years. 

In the early period, during his association with 
Tunnicliffe, after some preliminary work on uric acid 
and the quadriurases, he investigated the toxicity 
of beer due to the presence of selenium, and also 
determined the provortion of formaldehyde in milk 
and food which would have no effect on healthy 
children. In after years, he often had resort to 


. feeding experiments in aoe problems of sterol 


metabolism. 

With Locke he on rant in the classical investi- 
gation in which a naw perfusion method was devised 
for the mammalian Leart using dextrose in oxygenated 
Ringer solution ; brt his outstanding achievement at 
King’s College was his arduous work on the con- 
stituents of the brain. In this he was ably assisted by 
Mary Christine Tebd, whom he later married. They . 
laid. the bogy of protagon, around which unseemly 
controversy had raged. Thudichum, of whom 
Rosenheim was an ardént admirer, had shown in 
1874 that protagon. was a mixture; but Liebreich, 
Gamgee, Blankenhorn and Cramer believed it to be 
a molecular entity. Rosenheim and Miss Tebb 
demonstrated how cried brain treated mildly with 
solvents could be separated mto free cholesterol, two 
phosphorus-free galectosides (phrenosin and kerasin) 
and a phosphorus-containing. residue of sphingo- 
myelin. The structures advanced by Rosenheim’ 
for phrenosin and kerasin are close to those now 
accepted. 

In 1909 Rosenheim examined extracts of placenta, 
showing that if there was no putrefaction there was 
no pressor effect. Taxon and Tayler had claimed the 
contrary. Incidentally, Rosenheim identified tyramine | 
as a product of put-efaction. è 

During his period. of temporary retirement, Rosen- 
heim, who was an enthusiastic rock-gardeper, inter: . 
ested himself in soms problems posed by the pigments: - 
of edelweiss and young vine leaves. 

On coming to the National Iastiggte for “Medical 
Research in 1925, Rosenheim brought with him the 
problem of sperntire osphate, the conditions for- 
the isolation of whch he afd his wife had already 
worked out. With Dudley and later with Starling’s 
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preparative help, they elucidated the distribution 
and constitution of spermine and spermidine, tw 
e bases of unknown filnction present in mammalian 
tissues and fluids. 

-In 1925 Drummond, Rosenheim and Coward had 
shown that the precursor of the antirachitic sub- 
stance found én foodstuffs on ultra-violet irradiation 
was in the fats, and in fact in the sterol fraction. 
With Webster, who in Leonard Hill’s department 
had already devised a reliable technique for the 
testing of antirachitic substances on rats, he con- 
centrated on the problem of the activatable sterol 
and arrived at the important discovery that the 
so-called pro-vitamin was ergosterol. This led, in 
the hands of Callow, Bourdillon and their col- 
laborators, to the actual isolation of. vitamin D. 

In the vitamin A field, too, Rosenheim and Drum- 
mond found that the vitamin A content of cod liver 
oil was approximately propoftional to the colour 
intensity produced by addition of arsenic trichloride, 
an observation which facilitated further advances. 

In 1932 Rosenheim and I were fortunate in 
resolving the ımpasse reached in the problem of the 
structure of the sterols and bile acids by suggesting 
a revolutionary modification of the structures 
hitherto proposed. Great advances have flowed from 
the new formule, not only in the sterols and bile 
acids but also in the heart poisons, sex-hormones 
and constituents of the adrenals. 

Rosenheim’s contributions to medical science were 
many. He was a born investigator, meticulous and 
thorough in all he attempted. The uses to which he 
put colour reactions and mixed solvents in puri- 
fication procedures were fascinating and entrancing. 
He was full of encouragement for the young worker. 
His remarkable memory and his encyclopsedic know- 
ledge were ever available and often called upon by 
his many colleagues. For many years he was a 
valued member of the Accessory Food Factors Com- 
mittee of the Medical Research Council. He was a 
Fellow of the Linnean Society and was elected a 
Fellow of the Royal Society in 1927. 

Harotp Kixe 


Dr. R. W. Boyle 


THe sudden death of Robert William Boyle in 
London on April 18, at the age of seventy-one, has 
removed one of the last of that small band of pioneers 
who were responsible for establishing in Canada the 
importance of research durmg the early years of the 
present century. Born in Carbonear, Newfoundland, 
on October 2, 1883, the son of Dr. Albert D. Boyle 
‘and Sophie Madelock Boyle, he received his early 
education there and in St. John’s College, from which 
he graduated with the award of the Newfoundland 
Government Jubilee Scholarship. He then entered 
McGill University, where he studied electrical 
engineering, graduating in 1905; but, stimulated by 
the influence of Rutherford, then Macdonald professor 
* ateMcGyl, he turned to a career in physics. He was 

awarded ing1909 the first Ph.D. granted by McGill 
“ and in thg same year was chosgn an 1851 Exhibition 
scholar, proceeding to Manchester, where he carried 
out research under Rutherford on the properties ‘of 
radium and thoriym emanations. Returning to 
‘McGill in 1911, he taught physics and, mathematics, 
and in 1912, on the establishment*of the University 
of Alberta, was appointed head of*the Department of 
Physics at the new provincial institution. With his 
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edrive and enthusiasm, he established an excellent 
department, both for instruction and emphasis on 
research. ; Z 

Soon after the outbreak of the First World War, 
Boyle jomed the staf of the Board of Invention and 
Research, later known as the Antisubmarine Division 
of the Admiralty. During-this period, he developed 
the method of submarine detection using ultrasonics 
produced by oscillations of quartz crystals due to- 
their piezoelectric properties. This was a very 
difficult investigation at a time when electronic 
amphfiers were not yet available ; eand when the 
simple triode tubes eventually were obtained, he 
established by his drive and visfon the success 
of what later became known as the ‘Asdic’. On 
returning to Alberta in 1919, he continued research 
on ultrasonics with a small band of enthusiastic 
research students, making numerous fundamental 
measurements in this field of physics. His appoint- 
ment as dean of the Faculty of Applied Science in 
1921 extended his influence on research to other 
fields, creating in western Canada an oasis of scientific 
interest ın original investigation that has continued 
ever since. The establishment of the National 
Research Laboratories in Ottawa required a director 
with energy and vision for the Division of Physics 
and Electrical Engineering, and Boyle was appointed 
to fill this new post in 1929, which position he occupied 
until his retirement in 1948. During this period, his 
Division made notable contributions to Canadian 
industry and, especially during the Second World 
War, was responsible for the major development in 
radar and various other devices which the CounciM 
contributed to the war effort. 

Boyle was a lovable character, an interesting and 
vivid conversationalist, and a kindly loyal friend to 
all his colleagues. Travel and fishing were his par- 
ticular hobbies, which occupied his period of ‘retire- 
ment. We looked forward to his periodic return to- 
Canada from his travels, for we were assured of a 
most enjoyable evening hearing of his adventures in 
picturesque and lively descriptions of places and 
people he saw and met. He will be greatly missed 
by his many friends in Canada and abroad. 

He received many honours. Elected to the Royal 
Society of Canada in 1921, he was president of 
Section ITI, 1924-25, received the Flavelle Medal in 
1940, and was made LL.D. by the University of 
Alberta in 1933. He was a Fellow of the American 
Physical Society, the Acoustical Society, and a 
member of numerous engineering societies. He is 
survived by two sisters, Mrs. Mary E. Watts and 
Mrs. Margaret B. Horton, of Billerica, Mass., and 
three brothers, Dr. Hubert Boyle of New Bedford, 
Mass., George Boyle of Grand Falls, Newfoundland, 
and Albert S. Boyle of Edmonton ; he never married. 

D. A. Krys 


Mr. F. G. Simpson, C.B.E. 


Frank GERALD Simpson, who died on May 14, 
devoted a working hfe of fifty years to the study of 
“Hadrian’s Wall. By training an engineer, he was 
fired by the possibility of scientifc study which the 
methodically designed Roman works seemed to offer 
to archeological investigation. His excavations, 
undertaken with a precision and clarity which 
surpassed and surprised all professional contem- 
poraries, redufed the apparent confusion that often 
attends ney discoveries to problems which eeemed 
either simple or insoluble; for they revealed that 
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the evolution of this most elaborate of Roman 
frontiers was very much more complicated than had 
been supposed. But in thirty years, despite the 
Interruption of the First World War, order had been 
‘achieved: an apparently imeluctable tangle of 
evidence was-defined, sorted and clarified, and the 
major problems of the relationship of Wall and 
Vallum, or of the many structures on the Wall 
itself, were solved finally and completely. 

In achieving the task, Simpson not only evolved 
his own impeccable technique in excavation, but was 
among the pioneers who made of stratified pottery 
an exact instrument for chronology. His classification 
of this materiał finally established in 1929, is basic 
for Roman studies in northern Britain and set a 
standard in a far wider field. His talents were early 
recognized by an honorary fellowship of the Society 


’ NEWS and VIEWS 


Botany at Bristol : Prof. M. Skene 


‘Pror. MACGREGOR SKENE is to retire from the 
Melville Wills chair of botany in the University of 
Bristol at the end of this session. Prof. Skene was 
educated at Robert Gordon’s College and the Univer- 
sity of Aberdeen, where he studied botany under 
J. W. H. Trail and zoology under J. Arthur Thomson. 
After graduating he spent more than two years in 
France and Germany working under L. Kny, Erwin 
Baur, L. Jost and C. Flahault. He returned to 
Aberdeen as ‘assistant with the task of introducing 
plant physiology into a course until then largely 
systematic. During the First World War he served 
for four years with the Royal Field Artillery (T.F.). 
After a further period in Aberdeen he was appointed 
lecturer in the University of Bristol in 1926 and 
reader in 1930. In 1935 he succeeded O. V. Darbishire 
in the Melville Wills chair. He took part in the 
planning of a new wing for the biological departments, 
which was completed just before the outbreak of the 
Second World War and made possible the accom- 
modation of the students and staff of King’s College, 
London. Smee the War he has been a member of 
the Developments Committee of the University and 
chairman of the Committee on University Grounds 
and Gardens. Apart from a number of original 
papers on physiological topics, his publications 
include “The Biology of Flowering Plants” and “A 
Flower Book for the .Pocket’’. 


Prof. E. W. Yemm 


Dr. Epwarp W. YEemm, reader in botany in the 
University, has been appointed to succeed Prof. 
Skene. Dr. Yemm was educated at Wyggeston 
School and Queen’s College, Oxford. He graduated 
in 1931 with first-class honours in botany and was 
awarded the Christopher Welch biological scholarship. 
In 1935 he was elected to a research fellowship of 
Queen’s College. He was for some years demonstrator 
in the Departmen’ of Botany of the University of 
Oxford, and during part of the time -was in charge 
of the physiological research laboratory. -In 1938 he 
was appointed to a lectureship in the University of 
Bristol. During the War he “was at first concerned 
with radar work in the R.A.O.C. and later was 
engaged on penicillin production. After his return to 
Bristol he was appointed reader in 195% For some 
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of Antiquaries of Scotland, and were presently 
*snlisted by the University of Durham, in which he 
was an honorary M.A. and director of field studies 
during 1924-30; taen, having gathered about him 
the nucleus of the archzological school, he made way 
for more regular teaching than he himself desired to 
undertake. r 

Simpson was for many years direckpr of the 
Cumberland Excavation Committee and an active 
member of the North of England Excavation. Com- 
mittee; also president of the Cumberland and 
Westmorland Archeological Society sand a vice- 
president of the Society of Antiquaries of Newcastle 
upon Tyne. The mational significance of his work 
was fitly recognized in 1949, when he was appointed 
C.B.E., on the occasion of the Centenary Pilgrimage 
of the Roman Wal. I. A. RICHMOND 


Pod 
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months in 1954 he visited the United States as a 
Special Rockefeller Fellow. He has recently taken 
an active part in building up the honours school of 
biological chemistry. Dr. Yemm’s chief research 
interests are physiological and ecological. His work 
on the nitrogen metabolism of seedlings is well known, 
and he has published a long series of papers on this 
and on related topics. He is also engaged in work on 
stomatal mechanisms and on the ecology of dunes. 


Physics in the Durham Colleges : o 
© © Prof. J. E. P. Wagstaff 


Pror. J. E. P. Waastarr, who retires under the 
age limit at the end of the present session, has held 
the chair of physics in the Durham Colleges since ‘its 
institution in 1924. After taking a double first in 
the Mathematical and Natural Sciences Triposes at 
Cambridge, he served as a research physicist during 
the First World Wer in the Research Department of 
the Royal Arsenal Woolwich. In 1920 he was 
appointed to a lectmreship in physics in the Univer- 
sity of Leeds, whith he held until he moved to 
Durham. Here he faced the task of building up a new 
department with little assistance—only one lecturer 
at first—and distinctly limited resources. His 
success may be indicated by the increase in the num- 
ber of honours students from two, in his first year, to 
about forty in recert years. The lecturing staff has 
correspondingly grown to the present number of five ; 
successive additions to accommodation have also 


been made, with the result that the teaching and. 


research facilities of the Department are now in. all 
respects admirable. Prof. Wagstaff has always taken 
a great interest in teaching, and his lucid and inter- 
esting lectures, illastrated wherever possible by 
demonstrations, have been greatly appreciated by 
his students. They also owe him much for his kindly 
interest in them as persons, and for his gonstgnt 
solicitude for their Welfare, maintained wherever 
possible after their departure from the University. 
Although his former students are to be fourld occupy- 
ing all types of appointment open to the physicist, 
it may be said that he has always regarded the 
profession of teachirg as of especial Mportance and 
that he has spased yo pains to provide for that 


profession a supply’ >f well-trained and well-belanced’ 


graduates. 
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Dr. G. D. Rocuesger, who is to succeed Prof. 
Wagstaff, is a Durham graduate, having taken his 
degree, with first-class honours in physics, at Arm- 
strong College, Newcastle upon Tyne, in 1930. After 
spending some four years in research on band spectra 
with Prof. W. É. Curtis, he conducted further research 
in the same field at Stockholm and at Berkeley, 
California. He then took up an appointment as 
assistant lecturer in physics in the University of 
Manchester, where he is now reader. Although by 
the time he went to Manchester he had achieved a 
considerable reputation in spectroscopy, he abandoned 
this for the field of cosmic rays. In this he was no 
less successful, and in 1947 he discovered, with C. C. 
Butler, two new types of heavy, unstable, sub-nuclear 
particles, and thus opened up a field of study which 
is being energetically pursued by experimental and 
theoretical physicists all over ‘the world. He has 
published many papers on this -and other topics 
covering various aspects of cosmic rays. In addrtion 
to his active prosecution of research, Dr. Rochester 
has taken a very full share in administrative and other 
work at Manchester. He has acted as tutor to science 
students, secretary to the Ph.D. Committee, treasurer 
of Staff House, and has served the University in many 
other capacities. He has also served on a number of 
government and professional committees, and is at 
present scientific adviser in civil defence for the 
North-West Region of England. 


Electrical Engineering in Sheffield : 
Prof. A. L. Cullen 


Dr. A. L. CULLEN, who has been appointed to the 
newly created chair of electrical engmeering in the 
University of Sheffield, was born in 1920. As an 
undergraduate, he studied at the Imperial College of 
Science and Technology, London, and took his B.Sc. 
(Eng.) in 1940. He immediately joined the staff of 
the Radio Department, Royal Aircraft Establish- 
ment, Farnborough, Hants, where he was engaged: 
on war work until 1946. Durmg that period he made 
important contributions to microwave radar tech- 
niques, and carried out experiments that led to 
valuable new designs of waveguide aerials. In May 
1946 Dr. Cullen became a lecturer in the Electrical 
Engineering Department at University College, 
London, and he is now a reader in the Department. 
Side by side with his teaching duties he has-given 


much attention to research, and has published many ` 


important papers recording the results of bis work. 
In particular, he has developed a new type of 
instrument for the measurement of microwave power 


- by radiation pressure, and this is likely to become a 


“matters 


standard of reference for this purpose at the National 
Physical Laboratory. He was elected a chartered 
electrical engineer ın 1949, and obtained the Ph.D. 
degree in 1951. For scientific papers published in 
the Proceedings of the Institution of Electrical Engineers 
he was awarded the Kelvin Premium in 1952, an 
Extra Rremium in 1963 and a Radio Section Premium 
in 1954. Hoe is well known outside his own College as 
a lecturer, and also he is often, consulted on scientific 

By government research establishments and 
by mdustrial undertakings. 


Metallurgy ass Téchnology and Science 


DURING recent years these ut? close touch with 
metallurgical thought and development have become 
increasingly conscious that metallurgy has been 
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growing not only into a technology of ever-increasing 
ımportance but also into a science in its own right. 
It was therefore fittmg that, in taking office as 
president of the Institution of Metallurgists at the 
annual general meeting held on May 25, Prof. F. U. 
Thompson should choose this as his principal theme. 
On the technological side he stressed the extent to 
which progress in other fields of science and engmeer- 
ing 1s dependent upon the ability of the metallurgist 
to provide alloys with special properties. To meet 
these needs the metallurgist has developed a wide 
range of new alloys—alloys with propergies pf gtrength, 
creep resistance, hardness, or corrosion resistance, or 
with magnetic characteristics whieh would have 
seemed quite impossible of attainment even thirty 
years ago. These advances on the technological side 
have been accompanied by a corresponding increase 
in fundamental knowledge of metals and alloys, and 
this has contributed in no small measure to our 
understanding of the solid state—m particular, of 
the crystalline state. As two examples of the way in 
which other sciences have benefited from metal- 
lurgical work, Prof. Thompson cited the light thrown 
on general problems of rheology by studies of the 
deformation and flow of metals, and the enrichment 
of inorganic chemistry by the work of Dr. W. Hume- 
Rothery and his school in elucidating many of the 
fundamental principles governing the interaction of 
atoms in alloy formation. j 

Tn his concluding remarks, Prof. Thompson referred 
to the contmued rapid growth of the Institution and 
to the high standard that had come to be associated 
with its examinations. The Institution has mghtly 
required that its members should have breadth of 
knowledge and experience; but the fime may be 
coming when consideration should be given to the 
establishment of a further qualification awarded after 
examination to those who, having already received a 
broad traming, have made a specialized study of a 
particular aspect of metallurgy. Emphasizing that 
these ideas were purely personal, Prof. Thompson 
said that such a qualification might have many 
beneficial effects. Associates might be encouraged to 
continue study until they could hope to qualify as 
Fellows, and in consequence the beat of the colleges 
of technology in Britain might arrange still more 
advanced courses of study. 


Leonard Dobbin Memorial Lecture of the Alembic 
Club 


Tus Alembic Club was founded by the junior staff 
of the Chemistry Department of the University of 
Edinburgh in 1889. It is famous for its reprints of 
classical chemical investigations, @ series of pub- 
lications known as the Alembic Club Reprinis, 
mstigated mainly by Dr. Leonard Dobbin, secretary 
of the Club for fifty-seven years. After the death of 
Dr. Dobbin ın 1952, the surviving members requested 
the Council of the Royal Society of Edinburgh tc 
accept the entire assets of the Club and the respons 
ibility for the continuance and extension of its series 
of reprmts. This offer was accepted, and it wa: 
decided that the first Alembic Club Lecture unde: 
the auspices of the Society shouldsbe formally entitlec 
the Leonard Dobbin Memorial Lecture. This Lecture 
was delivered by Prof. James Kendall, professor o 
chemistry in the University of Edmburgh, on June 6 
and his subject was ‘Michael Faraday”. Prof 
Kendall remarked that Faraday’s pioneer work or 
the liquefagtion of gases is recorded in full in Alembie 
Club Reprint No. 12. His fundamental researches 01 
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slectrioity and magnetism are well known as thee izon all the illustrations of the bulletin. No. 2 (May 


rasis Of all developments m that field 
luring the past century. In 1844, Faraday was 
nvited to accept the char of at the 
Jniversity of Edinburgh. His Joyalty to the Royal 
nstitution, however, led him to refuse; money 
neant nothmg to him—the advancement of science 
vas his sole objective. 


3ritish Nuclefr Energy Conference 


Iw the light of recent rapid developments m the 
echnology .of nuclear energy, and the 
lemand for a. common 
ingineers where these devel 
an organization has been formed by the Institutions 
f Civil, Mechanical, Electrical, and Chemical 
Engineers, and. the Institute of Physica, to satisfy 
pn ee This will be known as the British Nuclear 

Energy Conference, and its affairs will be managed 
2y a board. consisting cae three representatives from 
rach of these societies. The chairman is Sir Christo- 
sher Hinton, and the secretary Mr. Alexander 
McDonald (secretary of the Institution of Civil 
Engineers, Great George Street, London, 8.W.1). 
Whe five societies will arrange for the presentation of 

Japers dealmg with nuclear subjects, and 
mil members of the societies will be able. to attend 
and take part in the discussions. The Conference 
mill publish a journal about four times a year con- 
ining records of the papers, a Ee symposia 
and conferences conducted by the Board. This 
ournal will be offered for sale. The Board proposes 
© hold ita i meeting m. the autumn, at 
vhich a of lectures will be delivered on 
he roe eect of nuclear energy and its applications. 
The Board. proposes to promote national and inter- 
ational conferences from time to time, and to 
arrange for British participation m international 
aneetings. expenses of the Conference -will be 
net by the sagieties, although ıt is expected to be 
elf-supporting once it is fully established. 


Colonial Geology In the British Commonwealth 


THE quarterly bulletin of the Colonial Geological 
<urveys, Colonial Geology and Mineral Resources 
London : H.M.8.0.; 73. 6d. a number), is now well 
nto ita fifth volume. Since ita inception in 1950, 
his publication has been an ou success, and 
m many parts of the world it must have become one 

f the most welcome of pao ogne journals. Im- 
sortant contributions to the earlier volumes include 


-to-date accounts of the logy and mineral 
~asourees of Northern Rhodesia, Sierra Leone, 


Northern Rhodesia), manganese m the Gold Coast, 
yauxite ım Jamaica, wolfram m Uganda, and coal in 
3echuanaland. A regular feature of great scientific 
value as well as of personal interest 1s devoted to 
eports on the progress of the various Colonial 
Jeological Surveys. No. 1 of the current volume 
March 1955; pp. 126) is notable in contaming a 

ery full and welledocumented report on African 
ecolinanGlog’, which indicates that seven Pre- 
Jambrian orogenic cycles have now been dated m 
Africa, carrying geological history back at least three 
housand millon years. A cautiously optimistic 
eccount of the industrial possibilities of mineral 
vealth y. Tanganyika ıs accompanied geological 
md mineral maps of the high quahty that character- 


b955; pp. 128) ccntains articles on the Upper 
Cretaceous Mollusca of Nigeria ; on the effects of 
heat and hydrochlor-c acid on cassiterite, columbite 
and other economic Nigerian minerals; and on the 
geology of a remarkable dome-like structure of con- 
contro shells of granitic and amphibolitic rocks 
recently discovered cn the western flarik of the Sula 
Mountains in Sierra Leone. Besides the reports 
mentioned above, otker regular features include notes 
on matters of current interest, abstracts, biblo- 
graphies, reviews anc mineral statistics. 


Coal Gasification in Australia 


Ix his Masson Memorial Lecture at the meeting of 
the Australan and New Zealand Association for the 
Advancement of Science at Canberra on January 16, 
1954, Dr. P. S. Andrews gave a full account of the 
Federal project for the pressura. gasification. of non- 
coking coals for the eombi e of town's 
and the production o? syn liquid fuel. Work on 
sis aaia of benon Goal in Victoi Waa eon: 
menced in 1931 by the technical staff of the Metro- 
gar ape but the present project was based 

on research carried out m Germany and the United 
States and elsewhere. Contracts for the plant for 
the project were placed m 1951, and it was expected 
that manufacture of gas would commence in 1951 
with an output of 1E million cubic feet per day, or 
nearly half the present requirements of Melbourne. 
Three hundred and seventy acres had been purchased 
by the Gas and Fue. Corporation of Victoria, some 
ninety-six miles from Melbourne, and, when com- 
pleted, the initial plant would iso six Lurgi 
pressure generators, two boilers fired by brown coal, 
with an evaporative capacity of 55,000 Ib. per hr. 
each, and two Linde-Erankl oxygen units each capable 
of liquefying 500,000 cu. ft. of air per hr. for 
uction. In addition to gas, 1 million gallons of 
tar and 300,000 gallorss of benzole would be recovered 
per annum. The gas would be conveyed in an 18-in. 
welded steel pipe for 74 miles to the terminal station, 
where pressure woulc be reduced to 265 Ib., and it 
would enter the present reticulation system at three 
pomts about twenty-two mules from the terminal 
station. Eventually the gas would be pumped to the 
principal country centres of Victoria, and it was 
ected that ulti the gas industry would 
t the method m all the Australian States. 
research is proceeding into properties and 
reactivities of non-coking coals, into the interchange- 
ability of gas from black coal and brown coal, and 
the dehydration, rehu-nidification and odorization of 
the gas. By 1976 an output of 60,000 million cu. ft. 
of 450 B.Th.U. gas 
gallons of petrol and 20 mullion gallons of diesel and 
fuel ol, and recoveries from the gas of 13 million 
gallons of tar, 5 million gallons of high-octane benzole 
motor spirit and 1:5 million gallons of naphtha. 


ee Experimeat In Weather Modification in 
the United States 


New Yorke Untversrry has recently rgported. on 
an extensive cloud-egeding experiment, “Project 
Scud”, carried out along the eastern, of the 
United States durmng 1953-54 and by 
the Office of Naval January- 


Research. «Duriog 
April 1963 and Decenber 1953-Aprif1064, aircraft 
30 tons ef ice’ into cyclonic storms 
lying between Floids Massachusetts and, .m 
addition, 250 Ib. of silver iodide was vaporized from 
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was projected, with 22 million . 


% 1024 


seventeen ground generators located between Florida, 
and New York. The object of the trials was tò 
determine whether cfoud-seeding could change the 
mtensity or direction of developing storms. Thirty- 
seven meteorological situations were selected, and 
seeding was carried out on eighteen occasions, the 
seeded and mon-seeded cases being selected on a 
random basis and then paired. The non-seeding 
occasions were used as -control situations. During 
the first period of operations, three aircraft flew 
along parallel tracks a hundred miles apart each 
dispensing 1,000 lb. of crushed ‘dry ice’ at the rate of 
I lb./mile ; ‘during the second period, 2,500 lb. was 
dispensed at 5 lb./mile along 500-mile tracks. The 
silver iodide generators weré:operated for twelve- 
hour periods. In trying to*detect- “possible effects 
caused by the seeding, particulatatiention was paid 
to pressure changes ; secondary . “factors -were pro- 
cipitation, cloud formation*and: wind- ‘direction. The 
report adds thatthe: ‘triails showed no"evidénce that 
statistically significant Tatge-scale effects were caused 
by ‘the seeding. “Sy neg 


Folia Biologica: New Czechoslovak TSêtnal 


Tur first number of a new “bi-monthly journal, 
Folia Biologica, which is the international edition of 


Ceskoslovenshd Biologie, has recently appeared, pub- 
lished in Prague (from ‘Artia’, Smečky 30, Praha 2 ; 

60 Kés. a year, or 10 Kés. an issue). The first article, 
on the significance of phylogenetic kinship in im- 
munological approximation during embryogenesis, by 
M. HaSek and T. Hraba, is written in English and 
has @ summary in Russian. The authors experi- 
mentally connected the extra-embryonic circulatory 
systems of duck and hen chicks, turkey and hen 
chicks, and pheasant and hen chicks, and studied the 


immunological results. The second article, on the , 


growth of tumour cells in synthetic media, by M. 
Rychlikova and H. Keilova, is written in Russian 
with -a summary in English and is illustrated by 
photographs. Two other articles are also in Russian 
with summaries in Enghsh: the vitality of cell 
fragments of yeasts—(1) plasmatic droplets of yeasts, 
by O. Nečas; and a method for evaluating the effect 


_of ionizing radiation on micro-organisms (the hypo- 


trichous ciliate protozoon Tetrahymena gelei), by A. 
Lengerové.| ‘Three articles are in Russian with 
summaries in German: the splitting of starch by 
the enzymatic complex of soils (J. Drobnik); the 
relationship of enzymatic inversion in the soil’ to 
some microbiological tests (J. Drobnik and J. 
Seifert) ; and the composition and changes in humus 
in some forest soils (Z. Ambrož). The number ends 


. with a note in Russian, with a summary in English, 


on double-staining with acid stains in plant tissue, 
by I. Hréel. 


Science Tools: New Swedish Journal 


Tae firm of. LK B-Produkter Fabriksaktiebolag, 
Stockholm, has begun issuing a new journal, Science 
Teols, which is published in English, about once every 
three months, and is intended to be a link between 
the instwument manufacturer and the laboratory 
research worker. The journal contains articles by 
well-lnfown scientific workers dealing with modern 
equipment ugg) ix? physical chemistry and nuclear 
scierfce. In the first three numbers which have already 
appeared there are a number Sf articles of- wide 
appeal: for example, “E. Valmet and H. Svensson, 
on problems connected with paper electrophoresis ; 
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H. Svensson and B. Olhagen, on electrophoresis 
serum and plasma in free solution without pri 
dialysis; and L. Hagdahl, on the use of couple 
columns in chromatography. The journal is issus 
free to laboratory woxkers, who if they work in Gre 
Britain should apply in the first place to Hud 
Merchandizing Corporation, Ltd., Charter Hous 
52 Gloucester Place, London, W.L. 


Early Carboniferous Floras 


A monocrarH by W. J. Jongmans on “The Ca 
boniferous Flora of Peru” (Bull. Berit. Mas. (Ne 
Hist.), Geology, 2, No. 5; pp. 36+10 plates; 195: 
15s.) emphasizes anew the wide distribution of flor: 
of comparatively uniform aspect in the early Carbo: 
iferous in contrast with the differentiation of we. 
marked floral provinces in later Carboniferous timc 
Jongmans confirms as Lower Carboniferous the a 
of certain floras on the west coast of Peru which ha: 
sometimes been assigned to the later Carboniferou: 
he uses new ‘collections of these compression flor 

`~ to corroborate earlier results of other worker 
Among the genera represented are Rhacopteri 
Triphyllopteris, Cyclostigma and Lepidodendropsi. 
and a critical review is given of the distribution 
the latter little-known genus, of which two ne 
species are described. The general aspect of tl 
Peruvian floras is similar to that of Rhacopteri 
Lepidodendropsis floras of other Lower Carboniferoi 
localities. Lepidodendropstis is occasionally absent, i 
in Australia. from the Rhacopteris floras, and al 
occurs sometimes in strata usually assigned ‘to tl 
Upper Devonian, as in the Donetz basın. Indee 
Jongmans suggests that the Rhacopterts—Lepidodei 
dropsis floras may represent a transition betwee 
Archaeopieris—Cyclostigma floras of the true Devonis 
and later floras of the Mississippian. 

. The difficulty of drawing any clear-cut line betwec 
Upper Devonian and Lower Carboniferous with respe 
to the plants has recently been furthex illustrated ł 
‘transition’ floras from rich collections of petrific 
plants in the Devonian—Mussissippian black shales 
the Upper New Albany formation of Kentuck 
Tennessee and Indiana. These plants comprise sor 
twenty-nine genera, many representhg stem and le 
axes, which have been reviewed and redescribed | 
A. T. Cross and J. H. Hoskins (J. Paleo., 25, No. 
713 (1951), and C.R. 3me Cong. Avance. Étud 
Stratigr. Carbonifére, 1, 113 (1952) (Heerlen)). £ 
far, no connexions between species of the compre 
sion floras and the petrified floras have been demo 
strated, though the circumstances of their distributic 
suggest that some relationships may exist; b 
further evidence may well be forthcoming, f 
example, from the investigation of such floras | 
those described by Walton from the base of tl 
Lower Carboniferous in the Kilpatrick Hills 
Scotland, where the plant-remains are part petrifi: 
and part compressed. Jongmans’s review focus 
fresh interest on those horizons where critical stag 
in the evolution of the rich later Carboniferous flore 
and in particular of the seed plants, may be follow 


up. 
Rain and Plant Dispersal Mechanisms 


H. J. Bronis (Canad. J. Bot., 33, 2, 156; 195 
has given an account of a number of seed dispers 
mechanisms of the ‘springboard’ type which a 
operated by faindrops. Most of the older accoun 
of seed dispersal in such genera as Salvia leave t) 
impression that almost any kind of blow will set < 
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the discharge mechanism ; it was not realized that 
such springboard structures are chiefly, if not 
‘exclusively, operated by raindrops. The calyx tube 
and pedicel of Salvia lyrata serve as a springboard 
‘mechanism from which the netlets are thrown out 
violently when raindrops land on the distal part of 
the upper lip of the calyx. The force of the striking 
raindrop depresses the springy pedicel and, when 
this returns to its normal position, the nutlets are 
thrown from the calyx tube as a swimmer is projected 
from a diving board. The nutlets become surrounded 
by a cos of extruded mucilage as soon as they are 
wetted. Ocimum basilicum and other members of the 
Labiatae have ‘similar springboard dispersal mech- 
anisms which are operated by raindrops. The plant- 
lets or gemme of the succulent plant Kalanchoé 
tubiflora develop on narrow outgrowths from the 
parent leaf. These attachments serve as springboards 
from which the plantlets are violently discharged by 
raindrops. The plantlets are cup-shaped and are very 
effective in catching raindrops. The splashing action 
of raindrops may sometimes be an important agency 
fecting the pollination of certain cup-shaped flowers 
ch as those of Ranunculus. About eighteen rain- 
erated: peen mechanisms are now dive deat 









al report for the year ended June 30, 
E 54 he United States National Museum (pp. 
ge ‘Washington, D.C.: Smithsonian Institution, 
at provides ample evidence of statesmanlike 
vision and executive activity at this great institution. 
Thus, the modernization of the hall devoted to Latin 
American archeology was completed and now 
exhibits man’s cultural development from his earliest 
known beginnings in Latin America to the high 
eivilizations of the Inca, Aztec and Maya. The cases 
show the advance of various cultures from the simple 
honting, fishing and gathering level of existence 
to the highly advanced societies practising well- 
developed agriculture with complex social and 
political organi#tions and skilled technologies. The 
acale of the activities of this Museum may be realized 
from the fact that during the year nearly 650,000 
individual specimens were added to the collections, 
which now total more than thirty-two million. 













Animal Production from Grass : 


THe European Association for Animal Production 
helding its fifth study meeting in Reading during 
July 913. The subject of the meeting will be 
“Animal Production from Grass’; Prof. M. M. 
Cooper, of King’s College (University of Durham), 
Neweastle upon Tyne, will give a paper on animal 
management for intensive production from grass, 
and there will also be a paper by two Dutch con- 
tributors. About 100-150 delegates are expected. 
Before the meeting there will be a visit to the Royal 
Show at Nottingham and to the Research Farm at 
Thurgarton, Nottingham, of Boots Pure Drug Co., 
Ltd. Visits will ‘lso be made to the Grassland 
tessarch Station, fgets the National Institute for 








l Ch üze. The arrangements 
ae are cari ii nade by the British So: ciety 
aal Production, which is the Urfited Kingdom 
» of the European Associationg Further 
nation can be obtained from the secretary- 
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treasurer of the Sooty, J. P. Maule, Commonwealth $ 


"Bureau of Animal Breeding and Genetics, King’s — 


Buildings, West Mains Road, “Edinburgh 9. . 


Colonial Service : Recent Appointments 


Tre following appointments have recently been > 
made in the Colonia’ Service; A. P. As Forbes (chief `: 
agricultural officer, Nyasaland), deputy ¢lirector of 
agriculture, Tangaryika; ©. R. Groves (assistant a 
director of agricultare, Bermuda), director of agri- a 
culture, Bermuda; J. R. P. Soper (deputy: diz , 
of agriculture, Tanganyika), director of- agrio 


Tanganyika ; T he illiams e 










culture, Nyasaland ; 
Insecticide R 
rat T 


veterinary s 


Honduras. 


Announcements 


PROF. SERGEI BERNSTEIN, formerly director of the 
Institute of Mathematical Sciences, Kharkov, and 
Prof. Bernard Houssay, director of the Institute of 
Experimental Biolcgy and Medicine, Buencs Aires, 
have been elected foreign associates of the Paris 
Academy of Sciences. 





THe following appointments have been made in 
the Imperial College of Science and Technology, 
London: Dr. J. H ” Argyris, reader in the theory of 
aeronautical structares, to the University chair of 
aeronautical structares; and Dr. G. D. Hobson, 
lecturer in oil technology, to the University: ader- 
ship in oil technology. 








TuE new Water Pollution Research La ; fatöry at 
Stevenage of the Department of Scientific and Indus- 
trial Research will >e opened by the Lord President, 
of the Council on June 20 at 3.30 p.m, 





_ THE Tayal ae saa. sonety will} ł 


aut entrance fee, tc non-members. The a will 
take the form of two symposia on “Some Aspects of 
T urbulence in the x Tania A ang on oceano- 






RN excursion, ete., should be made not later i 
than July 7; further information and reservation 
forms are available from the Assistant Secretary of. 
the Society, 49 Cromwell Road, London, 8.W.7, 


Tae British Asseciation’s Division for Social and 
International Relations of Science will be holding a 
conference on “Lard Use” during July 15-16 in the 
Washington Singer Hall, University College of the 
South-West, Exeter, under the chairmanship of Mr. 
P. Ritchie Calder. The topics to be discussedewill be 
the allocation of land—the administrative ‘anctions 
of central and local gosrernment ; the need of land— 
agriculture and <orestry; the pmeservation of 
amenities in relation to land use; the need¢ of the 
Armed Forces for land ; the needtof dand for mineral 
exploitation—land -estoration ; and the need ofland 
for urban and ifflustejal development. Further 
information can be obtainetl from the Secretary, 
British Association. Burlington House, London, W.1. 

© 











~ 


}026 ° 


a 


NATURE 


June ll, 1958 VoL. 175 


NEW LABORATORIES FOR “INORGANIC AND PHYSICAL 
CHEMISTRY IN THE UNIVERSITY OF LIVERPOOL 


HE new &aboratories of Inorganic and Physical 

Chemėstry in the University of Liverpool were 
opened by H.R.H. the Duke of Edinburgh on May 11. 
The building is one of the first to be completed 
according to the plan and in the area set aside for 
the development of the University. The labor- 
atories, of a total floor area of 88,000 sq. ft., provide 
fer the teaching of both inorganic and physical 
chemistry at the various levels of training required 
for students specializing in chemistry and for those 
students who study chemistry as a preparation for 
specialization in medicine, dentistry, veterinary 
science, engineering and metallurgy. The laboratories 
provide places for some four hundred undergraduates 
at any one time, and for forty to fifty research 
workers. 

The building (Fig. 1) comprises two large wings, 
each of two stories, with a connecting spine of three 
stories from pavement-level. The latter contains 
specialized laboratories and research, staff and cloak 
rooms. In each of the wings are located two large 
laboratories one above the other for undergraduate 
teaching. Each laboratory is serviced by a sub-store 
connected to the main store by a goods lift, and has 
a balance room and fume room attached. In addition, 
there are rooms for special teaching purposes. ‘The 
basement, which extends throughout the wings and 
the spine, houses the main stores, workshops, glass- 
blowing, electronic and photographic rooms, and the 
air-conditioning, heating, liquid nitrogen and elec- 
trical plant. The main stores and the separate 
underground acid and solvents stores are served from 
ground-level by a goods lift situated in the small 
extension adjoining the side entrance to the 
laboratory. 

The design of the building is essentially func- 
tional. It is built with a steel frame, the walls being 


of cavity brickwork with specially selected facing 
brick. The structural floors are of reinforced concrete, 
and air-conditioning ducts are carried, in the space 
between floor and ceiling. 

Floors in all laboratories and staff rooms are 
finished with narrow strip African mahogany (karuin) 
boards. The corridor on the ground floor, stair treads, 
and stair landings and halls are floored with terrazzo 
tiles. Walls and ceiling are plastered and protected 
by acid-proof paint. 

The heating of the building is by low-pressure hot 
water, within invisible ceiling panels. ‘The boilers 
are oil-fired, the heating system being operated in 
conjunction with the air-conditioning plant, and all 
rooms are thermostatically controlled. 

In addition to the normal a.c. electricity supply, 
d.c. is available from fixed and mobile rectifier units. 
Lighting is by tungsten lamps, except in the base- 
ment rooms and corridors, where fluorescent strip is 
used. 

The building was constructed of the general 
principle that all service pipes were to be aecessible, 
and that fixed horizontal drains either in or under 
the floors were to be avoided. The main pipes and 
conduits carrying the services, which include gas, 
hot and cold water, compressed air, distilled water 
and electricity, and also the heating mains, are slung 
at ceiling-level along the full length of the basement 
trolley-way. Branch mains from the main service 
pipes are run vertically in the service ducts, and the 
smaller horizontal branches which service individual 
benches are concealed behind removable polished 
plywood panels. 

The avoidance of floor drains meantea change from 
the traditional type of ‘island’ laboratory bench to the 
‘peninsular’ type. All horizontal wastes are within 
the bench casing above floor-level and discharge 
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directly into the catchpot, which in turn discharge’ 
into a vertical dram stack. The vertical acid-drain 


' stacks occur at 10-ft. intervals, that is, at every steel 


” 


stanchion between windows and on the centre lines 
of laboratory benches. * 

Service pipes to these benches branch off the lines 
under the window benches, the water, compressed- 
air pipes and electricity conduits running under the 
reagent shelf spaced at 15 in. above bench-level, 
while the gas tubing 1s taken alongside the waste 
trough under the bench top. Only gas controls are 
on the Bertch top, and these are raised above bench- 
level to reduce corrosion and to ease cleaning and 
polishing of the benches. Removal waste bms are an 
integral part of the bench design. 

Polythene (‘Vuleathene’) has been used for lining 
the central waste troughs in the benches and the 
waste pipes from benches, drip sockets and sink 
traps in all laboratories. The latter, being precision 
made and thus identical, are readily interchangeable 
and saved much time and labour in the construction 
and erection of the benches. The bench tops are 
constructed of seasoned African teak, and alternate 
laboratory benches are fitted with a glazed sink or a 
readily removable inset so that a standard thermostat 
projecting 9 in. above the bench-level can be inserted. 
Water, gas and general fittings to the bench are of 
gun metal. 

In all teaching and research laboratories, foul air 
is extracted at both floor- and ceiling-levels. 

Fume cupboards in the teaching laboratories are 
in a special fame room at one end of the laboratory. 
The controls for the service points are external and 
mounted on a black plastic panel under the cupboard 
working surface. Each fume cupboard is lighted by 
fluorescent tube fixed above the working surface, 
and protected from fumes by a removable sheet of 
obscured glass. Fumes are extracted from the cup- 
boards through high- and low-level outlets in the 
rear walls by exhaust motors situated in the roof of 
the building and mndividually controlled. 

The research laboratories have not been individ- 
ually designed for specialized work, the services and 
layout being sufficiently flexible for the laboratory 
to be adapted fo any type of chemical research work. 
Only a few of the laboratories have fixed benches, 
and in general the normal services have been made 
available from a 9-in. shelf attached to the wall at 
3 ft. above the floor. This arrangement permits full 
use of space. Soft-wood tables (or metal frames 
where necessary) of various heights and designs are 
used for the erection of apparatus. Additional equip- 
ment in research rooms are wall channelling, and 
floor- and ceiling-tapped sockets which may be used 
for the attachment of blackboard, shelves, electrical 
apparatus and small-diameter ‘scaffolding’ for sup- 
porting a metal framework. The wall channelling is 
of a C cross-section, so that threaded bolts can be 
slid along to any position horizontally, the head of 
the bolt being in the channel and the threaded shank 
projecting outwards. ' The floor sockets are directly 
below those in the ceiling, and all are at 3-ft. centres, 
in both directions. 

It is proposed*to complete the present building 
within the next two years by the addition of a 


‘lecture theatre block comprising three lecture theatres 


seating 300, 150 and 100, respectively. This block 
will also house the library and small seminar rooms, 
and will form a third wing to the nfam spine. The 
spine* will also be extended to accogimodate the 
newly created Sub-department of Radiochemistry. 
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HARWELL MEETING OF THE 
PHYSICAL SOCIETY 


To spring meeting of the Physical Society was 
held at the Atomic Energy Research Establish- 
ment, Harwell, during March 31—Apgil 2; the first 
day was taken up by discussion of topice connected 
with nuclear energy-levels, the second with topics 
connected with neutron physics, and there was a 
visit to the Harwell laboratories on the morning of 
April 2. About two hundred and fifty people 
attended, including several visitors from the Con- 
tinent of Europe; most of the talks were given 
by physicists from Harwell and Oxford, the other 
contributions being from Cambridge and the Imperial 
College of Science and-Technology, London. 

The subject of nuclear energy-levels was introduced 
by B. H. Flowers (Harwell) with a review of the 
theory of the low-lying levels of nuclei. He directed 
attention to the contrast between the independent 
particle (the ‘quasi-atomic’) model of the nucleus, 
the chief success af which lies in light nuclei; and 
the collective, or ‘quasi-molecular’ model, which has 
accounted for many of the properties of heavy nuclei. 
In the first model, one takes a central core with one 
or more external particles, and considers the inter- 
actions between the particles and between the 
particles and the core. The interaction is usually 
taken, at one extreme, as pure spin-orbit (J-j coupling) 
or, at the other extreme, as a force derived from a 
central two-body  otential (Z-S coupling). Altern- 
atively, a mixture of the two interactions (inter- 
mediate coupling) has been used with success, as 
Lane has shown with reference to the lithium isotopes 
and the mirror ruclei carbon-13 and nitrogen-13. 
Dr. Flowers suggasted that experimental evidence 
should be sought for the odd-parity levels of nuclei 
between oxygen and calcium; near oxygen these 
levels probably correspond to Ip particles being 
raised to the 2s or ld shells, and near calcium 
to ld or 2s particles being raised to the 2p or 1f 
shells. He said that the sequence of spins of 
these odd-parity levels in oxygen-17 has been 
observed, by comparison with fluorine-17, to be 
1/2, 7/2 and 3/2, as expected; and that he would 
expect the corresponding sequence of spins for 
calcium to be 7/2, 3/2 and 1/2. For aluminium-25, 
intermediate between oxygen and calcium, he would 
expect an intermediate order, as has been found to 
be the case. Further theoretical evidence for the 
validity of intermediate coupling m nuclei with 
atomic masses between 18 and 20 was later presented 
by J. P. Elliott (Earwell) ; many of the experimental 
data can be fitted with a single value of the coupling 
parameter, and, in particular for fluorine-19, the 
energies of the lower even-parity levels, the prob- 
ability of transitions between these levels, and the 
log ft values fo? oxygen-19 and neon-19 decay, 
can all be accounted for. Experimental evidence 
for the transition probabilities from the first four 
levels in fluorine-19, as determined by thg gamma-’ 
rays from fast-neutron Inelastic scajtermg, was 
presented by J. M. Freeman (Harwell) :, the levels èx 
were established both by the gamma-ray energies 
and from excitat-on functions. In additiorm to well- 
established levels, there was good evidence for a, 
level at 1-43 MeF., probably of negative parity. G. 
Dearnaley -(CamBridge) showed results of interesting 
interference effe which *oceur when protons or- 
alpha-particles are scattered by fluorine nuclei: the 
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interference, at a resonance where there is no spin 


change, occurs because of the interference between? alumini 


®the compound nucleng and Rutherford scatteri 

Proceeding to the collective or ‘quasi-molec ar’ 
model of the nucleus, Dr. Flowers referred to the 
success of the Bohr-Mottelson picture of the rotational 
levels of even-even nuclei. The moment of inertia of 
the ‘rotating’ nucleus is I = yB. where I, is the 
moment of inertia of a rigid sphere, and B° 15 a dis- 
tortion. In the Bohr-Mottelson theory, 
which assumes no vortex motion, the coafficient 
y equals 1: but since optical spectrometry (isotope 
shift) gives 6", and nuclear levels give yf*, the coeffi- 
cient y has been found experimentally to be 4 + 1, 

in accordance with the theory of Blin-Stoyle and 
Weisskopf. which includes the orbital motions of the 
shell model. A study in the United States by Mrs. 
Scharff-Goldhaber has shown that if one plots E/E p 
the ratio of the experimentally determined energies 
of the second and first excited states of even-even 
S pE E a arias tara for 
heavy nuclei, the value of 3:3, as predicted from the 
Bohr—Mottelson theory. Near atomic mass 150, 


a ea by introducing two distortion. 
deviations from spherical symmetry. 
Experimental evidence on collective phen- 
omena was given by J. O. Newton )ina 
stüdy of Coulomb excitation of odd Z-even A heavy 
nuclei. In these, unless the projection of the angular 
momentum on the axis of deformation is 4, the ratio 
E/E, should be a constant determined by the 
ground-state J: the experimental results give satis- 
factory agreement for neptunium-237 and uranium- 
233 (both spin 5/2) and for e pue (spin 1/2, 
and therefore no relation for Æ,/E,). For uranium- 
235, fao daia ponid Ot apin O/a or T/E SD Dear Do 
relation to tho levels observed. in the al decay of 
plutonium-239 ; this confirms that, in -the latter, the 
levels excited are not the rotational levels based on 
& -state of uranium-235. 

Part of one session was given to work from the 
Harwell cyclotron. Protons scattered out of the 
cyclotron at 20° from carbon are 70 per cent Ponet by 
and M. J. Brinkworth and B. Rose showe 
ving dowd iha proide iin aleaticton 9 the elas 
range 2-10 MeV. and sca æ second time in 
helium, the sign of the polarization can be determined 
from the known scattering of protons in helium. The 
sign of the polarization so determined agrees with 
the sign predicted by Fermi on the basis of the ahell- 
model spin-orbit interaction. Total cross-sections 
and angular distributions for 140-MseV. protons 
scattered by beryllium, carbon, nitrogen and oxygen 
were discussed by A. E. Taylor and E. Wood. The 
„angular distributions showed large Coulomb-nuclear 
*interferegce and were in agreement with the modified 
optical modgl predictions; the total nuclear cross- 
B> sections close agreement with neutron total 
cross-sections, except for beryllium which is an odd- 


neutron . Measurements of total cross-sections 
with light and hegvsewater and + and with liquid hydrogen. 
onl > dite olose agreement between n-n (from the n-D 


and ttefing, and between 

mo the two -valun of sn » direct and “nnn ll 

\e-P difference. R. ‘Wilson (Oxford) reported moasure- 
* d 
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ments of ee inelastie cross-sections for carbon, 
, cadmium and lead in the energy 
range 55-140 MEV. V. The resulta showed little variation: 
with energy, in contrast to the total cross-sections. 
Measurements of the @lastic scattering for the same’ 
elements and for lithium, beryllium, and nitrogen and 
oxygen molecules at 135 MeV. indicated that the 0° 
scattering cross-sections were than those 
expected on the optical model, and thatthe potential 
in the optical model does not fall to zero at this 


energy. 

The main subject dealt with ın the field*of slow- 
neutron physics was the interaction of thermal 
neutrons with solids and liquids, thé subject = aaa, 
introduced by R. J. Elliott (Harwell). 
neutrons have wave lengths in the range 1-10 A. and 

therefore the of 


The location of hydrogen atoms in organic com- 
pounds was later discussed in a paper by G. E. Bacon 
(Harwell). He said that once the problem of extins- 
tion had been properly 
that large 
diffraction studies, and this devel 


S a 
study are those for which some X-ray date are 
available: the technique is then to obtain, by 


Continuing his review, “Dr. Elliott explained that, 
in addition to the elastic scattering which is being 
studied in these expermments, the melastic processes 
in which the neutron exchanges energy with the solid 
are of great interest. Since the energy of thermal 
neutrons is of the same order as the separation of 
the energy-levels of solids, the excitation or de- . 
exaitetion of the levels can. be studied comparatively 
easily. Again, because of the nuclear and magnetic 
interactions, the information obtained is related to 
both the vibrational and magnetic energy-states of 
the sold. Unfortunately, because of the erent 
weak neutron beams available, really detale 
experiments are not yet feasible. However, R. D 
Lowde (Harwell) described the data he has obtained 
from a study sg pera agen e a Sho 

neutrons a single crystal of iron. Here 
both the vibrational and magnetic type of inelastic 
scattering are im preat i but by Suitable ues 
tho o eeoa de ta may be separated into “the 
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that the magnetic scattering reaches a maximum 
there, and that that phenomenon is oe 
‘eritical opalescence’. 


dei behaviour of tho pair dition, funtion 
measuring the differential scattering cross-section 
pen aai solid anple and anit interval of the energy 

of the scattered neutron. 
detailed study of this kind is not yet 


feasible ; but : ey 
neutrons by 


scattering of 14° solid and liquid 
lead was described by P. A. Egelstaff (Harwell). The 
object of the work was to interaction of 


the neutrons with the thermal vibrations of the solid 
i liquid. ariy ee shown Lape the reper of 
e experimen: ta, can be explained by assuming 
that the liquid is “a solid with the atoms placed at 
forward bi fei os dea dal for 
scattering require a more m 

their explanation. 

arg E S O E TAa gran 
review of all the contributions to the meeting, bu 
mention should be made of the eubjest of very short 
half-lives. Prof. S. Devons described the work at the 


probabilities by the Doppler shift of the gamma-rays 
emitted by @ 


: it was noted that the ex- 
perimental values of the ebsolute transition prob- 
abilities for "Be* and "Li* lie respectively above and 
below the values predicted by intermediate coupling 
theory. ee ten ee ee 
determining half-lives down to 10-1! sec means 
of fast coincidence techniques. The method depends 
on Sy coincidences 
laced at 180° with respect to the sample, and 
airing anly in dhe absorber scresnlig ‘be the gamma 
Alternating the absorber between the 
detectors enables small delays besween the detectors 
to be cancelled out. The life-times observed. (in units 
of 10-2" seo.) are: magnesium-24, 30 -+ 2; titanium- 
46,7 +4; nickel-60, 8 + 5; selenium-76, 25 + 10; 
ee ee oe serio perenne 


(Harwell) described a helium-3 spectro- 
meter for use in the 100-1,000 keV. neutron range. 
is has a cg ay ba at 
reaction given ts-in agroemenb wi 

those ederived from detailed. balanoing, and the 
d a aS 
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ity and distribution near threshold of the 


angular 
to ® "i, n)'Be* reaction. Of the Calp) reaction at 


4 MeV. neutron energy, D 
showed that the number of 
ventional Coulomk barrier at 7 MeV. is 
(85 per cent of the total) of those 
a general resemblance to the distribution observed 


. Allan (Harwell 


tion of the neutron capture cross-section of 
hydrogen was C. H. Collie and R. E. 
Meads (Oxford). Neutrons from a pulsed D—D source 


were slowed down in a tank, and the gamma-rays 
from ther ca were detected in a scintillation 
counter. The life-time, obtained from the decay-rate 
of the gamma-ray yield integrated over the tank, 
was 203 + 2 pseo., corresponding to a capture cross- 
section of 0-335 barn for a neutron velocity of 
2,200 m./sec. 

Pi sins contributers were L. E. Beghian Katara) 

gamma-rays from fast-neutron scattering ; 
Gayther ar and K. P. Nicholson (Harwell) on eae 
total cross-sections at intermediate energies; M. J. 
Poole (Harwell) on the spectrum of neutrons from a 
water moderator by time-of-flight analysis; P. C. 
Price (Cambridge) on the radiative capture of alpha- 
particles in nitrogen; E. R. Rae and J. E. Lynn 
(Harwell) on the analysis of levels in uranium-238 
with a time-of-flight spectrometer ; T. H. R. Skyrme 
(Harwell) on tho alpha-partiole and shell models of 
the nucleus ; and J. F. Turner (Harwell) on the low- 
intensity radiatione in the decay of cobalt-80. 
W. D. ALLEN 
P. A. EGELSTAFF 


MATERIALS FOR RADIO VALVES 


T a meetmg of the Radio Section of the 

Institution of Electrical on March 21, 
“a discussion was opsned by Dr. R. O. Jenkins on the 
subject of “Materials for Valves”. He stated: ora 
historically, the techmque of valve-making 
derived from that of lamp-making, so that s valves 
tended to use meterials orgimally developed for 
lamps. With recent advances, however, modern 
valves require different and, m some cases, new 
materials; and since the quantities required are 
relatively small, it has not always been easy to 
ee of materials to meet the very 

t specification of the valve manufacturer. 
In addition to tise openmg speaker, nine others 

icipated in the disoussion. It was 
agreed. that most >f the matenals used in valve 
manufacture are greg of great improvement, and 
1t was suggested that the preparation of idealized 
specifications would ieai ps the supply of satis- 
factory materials in uate quantities. The subject 
was surveyed under threo main headings of 
cathodes and hestera; other electrodes; and 
or of both insulators and metals. 

It was recognized that in Britain the use of cathpde” 

cores made of nickel s dificultia duo "tg. interface 


ear ap 
18 a pure 
content and 0-0-0 T 
reducing agent. IÅ 

valves, however, even the low quantity of 


silicon 


interface eF 


agaa ae 
aie sailing types of E 


# 
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present in pure nickel made it unacceptable for major groups are never derived from climax groups 
cathode cores, and a possible solution to the problem ® of the parental stock, but always from unspecialized 
®is the use of a 40 pêr cent tungsten—nickel alloy. lower groups of great genetic plasticity ; for 1b is only 
Among the merits claimed for this is that a marked among the latter that revolutionary changes, usually 
umprovement in the ultimate strength can be obtained fatal but occasionallyea startlmg success, are to be 
by a heat-ageing process which does not affect the expected.” From this follows the author’s second 
ductility of thealloy. The low thermal conductivity princrple that, since new groups spring from plastic 
of this alloy is also an advantage. ancestral groups, most of the connecting links perish. 
Grids in receiving valves are usually made by A further principle adopted by the aythor, though 
winding either fine molybdenum—tungsten or 5 per often viewed with caution by botanists, is the well- 
cent mangenese—nickel alloy wire on to heavier known one that ontogeny recapitulates phylogeny. 
supports of copper, nickel, alloys of these metals or That elaborate sexual mechanisms and self,sterility 
nickel-plated iron. Molybdenum is, however, brittle are, in general, of great antiquity appears to be borne 
and expensive; arid it can cause poisoning of oxide- out by primitive alge and fungi. Parasitism is not 
cathodesvif it becomes oxidized. On the other hand, to be regarded as a recent development. 
` 5 per cent manganese—nickel is not strong enough for His last principle states that, in cases of strict 
many grids. Dr. Jenkins inquired as to the hope of parasitism, the antiquity of the host reflects that of 
a high-temperature nickel-alloy becoming available the parasite and vice versa, in that hosts and parasites 
to ease this situation. For very fine grid wires, less evolve more‘or less together. 
than 0:001 in. in diameter, tungsten seems likely to The application of these principles bas led the 
be the only suitable material. author to the view that it is difficult to accept any. 
Other speakers referred to the difficulty experienced starting pomt for the Basidiomycetes other than a 
in preventing secondary emission from grids made of primitive Ascomycete, very close to Taphrina and 
molybdenum and tungsten, and suggested that this parasitic upon ancient ferns. The ancestral Basidio-~ 
might be overcome by gold-platmg the helix wire ; mycete gave rise to two main lines, one leading to 
it is difficult, however, to obtam a non-porous the rust fungi; the other, by way of the parasitic 
plating and one which would still be satisfactory Auriculariaceae, to the remaining Heterabasidio- 
after the swageing of the grid to its support wires. mycetidae and the Homobasidiomycetadae. 
Receiving valves have relied mainly on envelopes The second line has been characterized by a trend 
of lime-soda glass, while those parts through which towards increasmg saprophytic ability, mereasing 
metal connexions are sealed are of lead glass. In- frequency of clamp connexions, and increasing com- 
creasing use is now being made, in cooled-anode plexity of fruiting body. The author’s views as to 
transmittmg valves, of the iron—nickel-cobalt alloy the probable phylogenetic relationships are depicted 
matched to a borosilicate-glass: this is a very im a number of diagrams. He 1s emphatic that the 
satisfactory combination in that the expansion match phenomenon of parasitism, far from being & recent. 
is correct over a wide range of temperature. development and derived from an antecedent sapro- 
‘Probably the most important advance in the field phytism, is generally ancient in the fungi. The view 
of envelopes 1s in the use of vacuum-tight ceramics 1s advanced that the Ascomycetes originated from 
brazed to expansion-matching metals. Originally parasitic, aquatic Phycomycetes. Saprophytism, in 
developed in Germany, this technique ıs being used general, takes its place as a derivative apndition from 
extensively in the United States, and will un- an antecedent parasitism. 
doubtedly be used in Britain for high-power valves 
for use at very high and ultra-high frequencies ` 
(30~3,000 Mc./s.) in the future. One other important 


material ıs pure copper for anodes of transmitting WORLD CONGRESS OF MEDICAL 


valves and for the blocks of magnetrons and klystrons. 


So far, it has been found essential to import the PRACTITIONERS FOR THE STU DY 


necessary high-quality copper; but it is much to be 
hoped that a satisfactory supply can be established OF PRESENT-DAY LIVING 


in Britain. CONDITIONS 
Improvements in radio valves of all types are very - 
dependent on new or improved materials; and this CONGRESS of medical practitioners, repre- 
discussion should help towards obtaining these by senting thirty countries, was held in Vienna 
encouraging co-operation between those engaged in during May 23-25, 1953, with the object of studying 
fundamental research on materials, the suppliers of present-day hving conditions, and the report of the 
materials and the valve ay Arana Congress has now been published*. The report begins 
R. L. Smrrau-RosE with the opening address of the honorary president, 
: ; Prof. E. Stransky, emeritus professor of neuro- 
psychiatry in the University of Vienna, who accepted 
the honorary presidency on condition that its pro- 


PHYLOGENY OF THE ceedings should be non-political; but he was 

é compelled by ill-health to hand over the direction of 

, j , BASIDIOMYCETES the Congress to the president, Prof. P. Verga, director 

‘YNDER This title, D. B. O. Savile (Canad.'J. Bot.» Of the Institute of Anatomy sand Pathological 

, 33, 60; 1955) has contributed an essay in which "Histology of Naples, and director of the Cancer 
ho first’ of all sets oub a somes of “phylogenetic esearch Institute in that city. : 

principles”, thiggees? in all, including some that are The main part of the report is divided into three 

origmal and have a particular aaa to the Parts: Part 1 is devoted to forty-two addresses given 


e iungi. oo * Reports and Proceedings of the World Congress of Donori for the 


Etch: principle is enttintnesd and then discussed. Study of or tag, ceria epee omer Ate: roe dicing 3 By apes 
The first of these may be cited as an example. “New Ca versiiam Centre, 28 Caversham Road, N.W 3.) 10s. 
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on living conditions in various countries; Part 2 
includes the twenty-one addresses given on various 
aspects of the effects of the Second World War on 
‘the physical and mental bealth of the peoples of a 
wide variety of countries; dnd Part 3, which deals 
with the duties of doctors faced by the problems 
raised, consists of sixteen addresses on these problems 
and discussions of them. All these addresses are 
given in Eħglish, French, German and Russian. 
The report ends with the three conclusions of the 
Congress as follows: (1) The medical study of the 
relatichships® between improvements in living con- 
ditions and „improvements in health should be 
developed ; there should be special study of bad 


EFFECT OF THERMAL SHOCK ON THE NUCLEIC ACIDS IN TOAD | 
EMBRYOS DURING EARLY STAGES OF DEVELOPMENT `, 


By H. HASEGAWA | 


HE quantitative change in content of nucleic 
acids of amphibian embryos in the course of 
development has been: studied by Brachet and other 
‘investigators. All their results are given as values 
per embryo. Thus quantitative patterns of nucleic 
acids during amphibian development are shown, 


_ while subject to experimental modification. 


In view of the importance of the nucleic acids in 
embryonic development, I have tried to follow the 


changes of the nucleic acids, after thermal treatment 


. of eggs, during the development of the toad embryo. 
Some common, Japanese toads, Bufo vulgaris 
formosus (Boulenger), were collected in the middle of 
March, and eggs were obtained from the uteri and 
inseminated artificially. 50 min. after insemination, 
the fertilized eggs thus obtamed were transferred to 
hot water (33°, 35° and 37° C.) for 10 min. They 
were then cultured at room temperature (10-15° C.) 
and allowed to develop. The embryos were fixed at 
several desire stages of development with absolute 
alcohol, and were used as the experimental series for 
nucleic acid measurement. Out of forty-nine females 


Table 1. NUcLEIO ACID CONTENT (y) DURING THE DEVELOPMENT OF EGGS SUBJECTED TO THERMAL SHOCK (per 100 embryos)* 


Control 
DNA 





Before fertilization 





NATURE ° ; 


Blological Laboratory, Aichi Liberal-Arts College, Nagoya, Japan | 


88° C. Treatment 
RNA DNA 


103” 


housing, lack of medical care, the incidence of 
tuberculosis, the infant degth-rate and the effects 
of atomic and other forms of war on tuberculosi®, 
mental illness and ill-health generally. (2) Doctors 
should not under any pretext depart from their. 
obligation to defend life and health, and they can- 
not separate individual treatmeni? from problems : 
of social means; for this the free afl permanent , 
exchange of ideas and therapeutic methods is | 
necessary. (3) The work. begun by the Congress 
must go on, and an international secretariat should be 
maintained to make the work of the Congress known, | 
to keep the various countries in touch with. one | 
another and to propare a second Congress. s | 

E 


z 
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(more than 6,000 eggs per female) three were used for. 
obtaining eggs with the same amount of nucleic acid | 
before fertalzation as controls. The quantitative | 
fractionation of the nucleic acids was carried out ‘by 
the method of Sckmeider!, and ribo- and deoxyribo- 
nucleic acid were measured photometrically by the 
orcinol reaction and drphenylamine reaction, respect- , 
ively. A hundred smbryos were used m one nucleic | 
acid determination, and an average was taken of five 
experiments. 

The quantitative changes of the nucleic acids at 
each stage of development of the eggs treated 
thermally are shown in Table 1. The ribonucleic acid 
content of control eggs did not increase until the 
blastula stage, but after that it increased remarkably. 
However, in the case of the eggs treated thermally, it 
was recognizable taat the ribonucleic acid content 
slightly decreased immediately after treatment. 

Afterwards, at the two-cell stages, the ribonucleic 
acid content decreased considerably after treatment at 
37° C.; after this drop, it did not increase until the 
sixteen-cell stages. Then it began to increase rapidly, 
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35°00. Treatment 
BNA DNA 


87° C. Treatment 
RNA DNA 


ages ee 5681-341°:24 66-9+0°28 681 34127 66-90-26 5814-41 25 66-8+0 24 581-2+1:28 66-940:22 

T i6. on 
(egg) — — 5802:4183 8668-40-29 578-341 22 8684027 57564131 66-9+0:27 
2-cell stage 581 2+1 36 66 84-0 34 57014128 868674024 | 56254+1838 86-7+0-23 549:8 +134 66-7+0:26 
8-cell stage 581'4+1-21 8684+026 570 4-1 37 860'840'31 5628+41 40 86-8+0-31 5494+131 66 740-26 
16-cell stage , 581-81-48 6694035 570 3-4-1 34 66 9+0-28 662:44+1°'36 36-7+0-34 549'5+1:38 66 84-0°33 
Morula 581-864138 67°1+0-36 57580-124 8671+082 6727-4131 36-940 37 554°741°:37 66:90-36 
Blastula §81°441°33 60-4+0°42 578 6--1-32 69 3-4036 5766-41-42 88-5--0-28 §62-:6+1:42 68-140-41 
Early gastrula 583-6+1°44 7484044 §81-8+-1°48 74 8+0°41 5678 -8+1°+54 74:840°39 571 341-46 .71-440:39 
Gastrula 586°56+1:58 86:8+0 37 5854-148 86-84-039 682-5416861 34 3-40-47 579°44+1°'51 80°3140°47 
Neurula 690 8+1°63 124 6+0°43 688°6-+1°49 1248-40-48 5884-1-58 121-440486 586 5+1:47 116-740'51 
_ Tail-bud stage 598 6+-1 64 185-4+0 52 597-3+-1°57 184 56-0 46 §97'34+1-62 178 340-47 695 841°562 1694+057 

* Average of five experiments e ° 


Table 2. NUOLEIO Agip CONTENT (y) IN EMBRYOS WHICH STOPPED DEVELOPMENT AT THE MORULA, BLASTULA AND GASTÈULA STAGES D 


YO THERMAL TREATMENT (per 100 embryos)* 





83° C, Treatment 
RNA DNA 












RNA. 


35° C. Trearment 
DNA 


® 
37° C Treatment 
RNA DNA 








Morula stage ` 581I 64138 67°10 36 5701-41-42 66 9-0 31 568 i4135 B0028 550°8+1:42 66 940-37 

Blastula stage 581-441°33 60:4--0542 678 °24+1-38 67°12-0°34 670-°821,51 €©-8+0°36 5560 '84 1-48 86-8+0:39 

Gastrula stage 586°5+1-58 86 8-037 577834-1 46 7044033 57238+4147 Gg+0 ey §664°841°:51 67-140:35 
+ i 2 + 
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and at the tail-bud stages it reached nearly the 
normal ribonucleic acid content. 

© The increasing ratio of the ribonucleic acid content, 
which had decreased after the sixteen-cell stages, was 
greatest after the treatment at 37° C., at which it 
showed the greatest decrease. 

The deoxyribenucleic acid content of the control 
eggs did no? change until the morula stage; but it 
increased remarkably after that. That of eggs 
treated thermally, in contrast to the ribonucleic acid 
content, did not decrease after the thermal treatment. 
It increased considerably in the cases of both the 
control eggs and the eggs treated thermally after the 
morula stage ; but the increase in embryos receiving 
treatment at 35° C. and 37° C. was a little less than 
in the control eggs. 

The embryos which stopped developing at the 
morula, blastula and gastrula stages, due to the 
thermal treatment, lost both their deoxyribonucleic 
acid and their ribonucleic acid to a much greater 
extent than those which did not stop growing. The 
deoxyribonucleic acid content especially decreased 
greatly. ; 

From these results it is clear that the deoxyribo- 
nucleic acid content of the fertilized eggs of the toad 
is scarcely influenced by development, but that the 
ribonucleic acid content shows a remarkable decrease. 
The change of the latter in eggs treated thermally is 
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similar to the change of nucleic acıd content which 


® Steinert? discovered after heat-treatment of the early 


embryos of Amblystoma. The change of nucleic acid 
content of the control eggs 1s nearly identical with 
the results obtained by Hoff-Jergensen® with Rana 
temporaria, Szet with R. pipiens, and Steinert? 
with R. fusca. 

The decrease of the ribonucleic acid content of the 
developing embryos after thermal treatment is con- 
sidered to be brought about by the destruction of 
cytoplasmic granules (ribonucleoprotein granules) by 
temperature shock‘, and its increase after the aixteen- 
cell stage by the resumption of formation of ribo- 
From the fact that the decrease of 
the ribonucleic acid content in embryos in the tail- 
bud stage was not recognized when they were treated 


_at 33° C., but was seen after treatment at 35° and 


37° C., treatment at 33° C. seems to have no influence 
in the tail-bud stage; but treatment at 35° and 
37° C. continues to affect the followmg stages of 
development. ; 

I thank Dr. T. Yamada, Nagoya University, for 
valuable criticism. 


1 Schneider, W. C., J. Biol. Chem., 161, 293 (1954). 

2 Steinert, M., Chem. Biol., 23, 549 (1951). 

8 Hoff-Jorgensen, E., and Zeuthen, E., Nature, 169, 245 (1952). 
“Sze, C., J. Exp. Zool., 122, 677 (1953). 

8 Brachet, J., J. Cyto-embry. Belb-Neeriand., 50, 268 (1949). 


THE HUMAN INTERVERTEBRAL DISK 


By Dr. F. HAPPEY, W. G. HORTON and T. P. MacRAE 
Bradford Technical College 
AND 


A. NAYLOR 
Royal Infirmary, Bradford 


N earlier experimental work on the structure of the 
human intervertebral disk, various conclusions 
were drawn from experiments carried out on partially 
dried specimens of various ages’. It is clear that a 
truly systematic investigation of this problem is 
difficult because of the obvious impossibility of obtaim- 
ing specimens other than of a morbid anatomical origin. 
In consequence, many key experiments have had to be 
postponed until the necessary specimens were avail- 
able, and this has retarded our publication of results. 
It has now been possible to supplement most of 
our original work by observations on specimens after 
freezing. These were sectioned and mounted on the 
spectrometers of a high-output X-ray tube and 
photographs obtained with an exposure of 4-1 hr. 
This method gave an X-ray diagram which we feel 
may be more comparable with that from an in vivo 
specimen, as the loss of water is comparatively 
negligible. Examinations of certain of the specimens 
have been carried out using the polarizing micro- 
scope, and information has been obtained which has 
Been, readily correlated with the X-ray evidence. 

In our early paper on the very young nucleus, we 
«adentified Debye—Scherrer lines on the X-ray diagram, 
the most ifitense of which (~ 2-85 A.) may have 
been a pelar spacing of the collagen diagram. This 
and the diffuse and disoriented character of the low- 
angle scatter (10850 A.) suggested one of two pos- 
sibilities: (a) there may be gdditéonal crystalline 
‘Romponents in the materjal ot the disk other than 
collagen ; or (b) the collagen chains were aligned to 


e 

form highly swollen crystallites in which the only 
clearly defined spacing was that along the fibre axis. 
It is now clear that the former hypothesis ıs the 
more acceptable, as the sample we originally used 
and photographed after ageing for some time has 
shown that the main additional reflexions can be 
identified as those from sodium chloride. Further, 
the Debye-Scherrer lines have developed a dis- 
continuous appearance typical of a powder of an 
morganic salt, whereas originally they were broad 
and continuous. From this result, which was verified 
by otber observations, it appears that in the nucleus 
of the very young disk—up to approximately two 
years—there is a salt content which tends to decrease 
with age and which does not show on the X-ray 
diagram after about two years of age. This matter 
is a subject of further study at the present time. 

The second series of observations which appear of 
importance show the striking difference between the 
results obtained on specimens with a normal in vivo 
water content and the partially dried specimens of 
our earlier investigations. We were able to direct 
attention to this possibility towards the end of our 
original paper, but the differences are even more 
marked than we suspected at that stage. 

In the first place, the cross-banded structure 
appears in the human disk at a much earlier age than 
that mdicated by our original measurements. From 
an extensive serms of observations, we feel that there 
is considerable resolution of the biaxial orientation in 
early adolescdhce, and that ‘some biaxial orientation 
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rils. (2) Annulus fibrosus, age 25 years. Specimen partially dried and showing 


n of the biaxial arrangement, 


a) army e fibrosus; age 25 years. Specimen in vivo condition showing biaxial form of 
nhibitio 
Diagram wi 


fon, (4) Annulus fibrosus 

m the wall of 

axis 

= weak 
were mounted so that the X-ray beam was perpe 

to the radial direction of the disk 





Oo Tiei dore 

. 4). otomicrograph us olarize 

of the ‘Rocits. Th 

disk wall, This orientation is also shown by the angle 
in the X-ray diagram of Fig. 1 


may be present in the annulus of the very aged disk. 
In our earlier work with partially dried specimens, 
we were able to demonstrate a biaxial structure only 
in middle-aged disks. To clarify this apparent dis- 
crepancy between in vivo and air-dried specimens, an 
annular specimen was photographed during drying, 
and it was clearly shown that in the younger specimens 
the biaxial character of the orientation was inhibited 
by the drying process. Figs. 1, 2 and 3 show the 
disorientation precess occurring on drying in a disk 
of age twenty-five years. It is interesting to consider 
the reasons for such processes, and it is possible that 
the wall distortion on drying is greater in the younger 
disks where the absorbed water in the inter-fibrillar 
matrix is greater than in the more crystalline and 
collagenous structures of the older disks. It has now 
been possible, on air-drying the latter®specimens, to 
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(3) Annulus fibrosus, age 25 years. 
air-dry, sareta equatorial arcs coalescing into a single are around equator of fibre. 
teased 


dispers , age 63 years. 
fro the disk. Fibre axis probably tilted with respect to specimen 
the 40 A. and 2-86 A. meridional reflexions on one side of the diagram are very 


as 
hotographs were obtained using copper Ka radiation. Specimens of the annulus fibrosus 
ndicular to the spinal axis and parallel 


the uniaxial orientation of the fibrils 
light showing the biaxial orientation 
in the plane of the 


e mutual orientation of the fibrils is at an angle of Q 
between the equatorial reflexions 
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show a wall structure in which the 
ecuatorial arcs have not fused 
tagether amd a biaxial arranges 
ment of the collagen fibrils is 
retained. 
y Having established this type of 
A X-ray diagram from the wall of the 
annulus fibrosus, itis possible that 
the diagram may arise from one 
o7 two distributions of the collagen 
ir the disk wall. It may be ar- 
renged in superimposed flat sheets 
distributed around the wall as pre- 
viously described, or the cryst- 
alites may be in a helical folm. 
Is is, however, fairly certain that 
the former is the more likely 
s*ructure, as a technique of section- 
img has been developed in which 
individual sheets of collagen can 
be dissected from the disk; these 
have a uniaxial arrangement when 
viewed in a polarizing microscope 
and give a highly oriented and 
crystalline collagen diagram when 
| examined by X-rays. This structure 
4 is shown in Fig. 4, and it can be 
seen how similar the diagram is to 
that of highly orientated rat-tail 
tendon. Fig. 5 is a polarizing 
microscope photograph of such a 
specimen showing single striations 
in the wall, and Fig. 6 is one from 
the same disk in which the biaxial 
crientation of the collagen sheets 
can be clearly seen, and in which 
the fibrils have a mutual orienta- 
tion of Q in the circumference 
cf the disk. An X-ray photograph 
cf a similar specimen gave a 
biaxial diagram as in Fig. 1. 

In the nucleus pulposus a study 
& being made of the possible pres- 
ence of components other than 
eollagen in samples dried in a 
desiccator. Here, reflexions which 
are not characteristic of the collagen 
~attern or of common salt have 
een obtained on X-ray diagrams 
of such materials. 

Although this communication is 
nly a brief survey of the presens 
crend of our work, it is important 
‘hat the results obtained from the 
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dried specimens of intervertebral disk should be con- 
sidered in their proper perspective, because although 


we felt that in our earlier work the in vivo specimens 
would be differen- from the partially dried samples, 


such wide differeaces of structure were rather sur- 
prising. A more detailed account of this work will 


be published in dae course elsewhere. 

This work forms part of a scheme of fundamentad 
research on the structure of fibrous protéins Being 
carried out in the Bradford Technical College. One, 
of us (W. G. H.) is intlebted to the Bradforel Education 
Authority and the Bradford Grotp ‘A’. Hospital 
Management Committee for a joint schofarship to 
carry out this work. -> [Dec. 22 


* Happey, F., MacRae T. %%, and Naylor, A., in “The Nature a 
trugture of sf 


Collagen”, edit.“by Randall, J. T. (Butterworti® 


Lor@ion, 19538). 
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Milde i et Data for Myoglobin, 
Hemoglobin and Cytochrome-c Reactions, 
and the Position of the Ham Groups 


Conant! first put forward the idea that the hems 
in hemoglobin are held by two bonds of unequal 
strength between the iron and groups in the protein 
on both sides of the hem disk, the weaker bond 
breaking when combination with oxygen, carbon 
monoxide, etc., occurs. This crevice configuration 
“has been elaborated to explain various features of its 
reactions by Coryell and Pauling, Wyman, and St. 
George and Pauling; but Keilin has laid stress on 
other aspects, particularly the combination with large 
¿molecules such as nitrosobenzeno and 4-methyl 
imidazole, which suggest that the hem iron is not 
embedded in a crevice but is readily accessible?. 
Unfortunately, few of the experimental techniques 
hich give direct quantitative evidence on molecular 
onfiguration are applicable to hemoproteins. From 
study of unit-cell dimensions in crystals of met- 
nyoglobin and its 4-methyl imidazole complex, 
endrew and Parrish? conclude that the hem group 
3 more likely to be located on the surface than in a 
eep crevice. No similar data are available yet for 
ethemoglobin. But information relating to the 
rystalline state, valuable as it is, does not necessarily 
ive a true picture of the configuration of such large 
jolecules in aqueous solution, the medium in which 
heir reactions have almost exclusively been studied, 
one which is more strictly comparable to their 
nvironment in vive. On the other hand, a com- 
arison of thermodynamic data for correspond- 
ng hemoprotein reactions, especially the entropy 
hanges, does offer a basis for judging to what 
xtent the changes in configuration which accompany 
he reactions are similar, and hence for judging to 
hat extent the actual configurations of the hem 
roups are also similar, when the molecules aré in 


































Fortunately, there is no doubt that the hem in 
ytochrome-c is bound in a crevice. It reacts extremely 
lowly, if at all, with the usual ligands between pH 4 
nd 11, and its spectroscopic and magnetic properties 
show the hem to be bonded as in a hemochromogen, 
where the fifth and sixth co-ordination positions of 
_the iron, on either side of the hem, are occupied by 
nitrogenous substances*. The thermodynamic data 
_ for its reactions can therefore be taken as character- 
istic of hem in a crevice configuration. There is a 
“very groat contrast between the data for cyanide- 
-eomplex formation by ferricytochrome-c and ferri- 
myoglobin, as shown in Table 15°. Although the 
_affinities (free-energy changes) are quite similar, the 
_ferrimyoglobin reaction is greatly favoured by the 
change ineheat content, yet the entropy change is 
-very disadvantageous ; whereas the ferricytochrome-c 
“Yeaction is ewen slightly endothermic and its complex 
“forms entirely by virtue of the very favourable 
entropy change. This kind of contrast is just what 
would be expected ifthe hem were in a crevice in 
oeytochréme-c and relatively exposed, on the surface 
ie myoglobin. In the former gfse, energy would be 
“required to break the bont to the more e held 

















NATURE 


= amino-acid eeii 







ghermicity of corniplex formation ; > br y the ay 
change would be favourable becauio a. considerable 
part of the protein would gain far more freedom of 
movement. The great magnitude of the differences,’ 
20 keal./mole and 55 e.u, suggests that in myoglobin 
the sixth co-ordination position is far more exposed 
to ligand attack, and if a crevice configuration is 
present then it is in no way comparable to that in 
cytochrome-c. 


Table 1. THERMODYNAMIC DATA FOR THE FORMATION OF CYANIDE 
COMPLEXES BY REACTION WITH THE CYANIDE Bon, Mr 25°C. 
É G AHB" 
(keal./mole) ‘(kealfmole) ASe fen.) 
Ferrimyogiobin ~ YL -4 -— 18-6 me 
Ferricytochrome-c — §3 + Td ~~ RIES 
Differences ; ~ al —~ 410-7 — 553° 
Table 2. THERMODYNAMIC DATA POR [FERRIMYOGLOBIN (METMs} 
AND FRERRIHAMOGLOBIN eae gpa AT 25°C. 
Ho 
Reaction ‘(cea nole) kodi faole) PATE (eu) 
Complex formation -a 
with OH- MetMb — HQ wm 9-7 — 26 
MetHb — Fel ~ Oh ome FO 
Complex formation E 
with F- MetMb — 20 —— i5 + 18 
Met Hb — 24 — 2-5 — 0-4 
Reduction by H, 
(standard cell MetMb ~~ 2-7 - 13-7 — 87-9 
reaction) MetHb — 3°6 —~ 15°20 — 39-0. 


Results for the cyanide reaction of ferrihemoglobin 
are not yet available, but a comparison with ferri- 
myoglobin is possible for three other reactions as 
shown in Table 2-*. These results, like those in 
Table I, refer to highly purified hemoprotein pre- 
parations ; with ferrihemoglobin, hem—hem inter- 
action was completely absent since hyperbolic and | 
not sigmoid dissociation and titration curves were ` 
obtained. The great similarity between the results, 
which differ at most by only 1-8 keal./mole in AH’ 
and 5-3 eu. in AS*, suggests very strongly that the 
hem is very similarly situated in both hgmoproteins 
in this purified condition. If anything, for all three 
reactions the entropy changes are less favourable for 
ferrihemoglobin and the change in heat content more 
favourable; so, in view of the above comparison 
with ferricytochrome-c, ferrihemoglobig. shows to an 
even less extent than ferrimyoglobin the character- 
istic behaviour of hæm situated in a crevice. 

A discussion of hem-—hem interaction in relation 
to the entropy changes in hemoprotein reactions and 
those with inorganic co-ordination complexes is being 
published elsewhere’. 

The work reported above forms part of a research 
programme supported by grants from the Medical 
Research Council and the Nuffield Foundation which 
we gratefully acknowledge. 
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Production of Membrane Potential Changes 
in the Frog’s Heart by Inhibitory 
Nerve Impulses 
Tue observations reported here were made in the 
course of preliminary expertments concerned with 
the electrical changes which vagal and sympathetic 
nerve impulses produce in the pace-maker region of 
the heart. The preparation was the sinus venosus of 
the frog together with its nerve supply (one or both 
vagi; more recently, the imtra-cranial roots and 


sympathetic components of the vagus were prepared 
micro-electrode 


for separate estimulation). A was 











Intracellular recording from the sinus venosus of the frog's heart. Single stimuli 


to the vagus are indicated by white dashes. 
defiexion of trace. Note: 
potential ; 


used for intracellular recording of the membrane 
potential, the electrode being introduced into the 
sinus through the exposed sino-auricular ostium or 
through the cut inferior vena cava. Although the 
nervous control of the heart is not restricted to its 
pace-maker region, we were especially interested in 
the mechanism hy which nerve impulses regulate the 
beat frequency, and an attempt was therefore made 
to place the recording electrode as close as possible 
to the point of origin of the rhythmic activity. This 
place can be recognized by the appearance of a slow 
depolarization preceding each action potential’, 
and the accompanying records were obtained from 
such regions. . G 
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Depolarization is signalled by upward 
slow spontaneous depolarization precedes the spike 
vagal impulses are followed by transient hyperpolarization 
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In (A), the recarding electrode had been ins@rted 
into an active part of the sinus, beating at a rate of 
about 12 per min The highest level of the mem- 
brane potential, ir the interval between the actiow 
potentials, was about 50 mV. After the third beat, 
a series of stimuli indicated by dashes) were applied 
to the vagus, causing an increase of the membrane 
potential (downward displacemente of the trace) 
accompanied by a stoppage of the beate After the 
end of the vagal stimuli, the membrane potential 
fell and another impulse arose. 

In (B) and (C), the effects of single and repetitive 
vagal shocks are shown during a state of arrest of 
the heart producad by a preceding burst of in- 
hibitory impulses. Each shock is followed, after a 
latency of about (-5 sec., by a transient increase of 
the membrane potential reaching a peak in about 
1 -5-2 sec. and lastmg 5-7 sec. (16° C.). The amplitude 
of the effect varied greatly; it depended, among 
other influences, upon the position of the recording 
electrode and the t-ming of the stimulus. For example, 
at the start of recerd O, the slow local depolarization 
of the arrested paze-maker region had been allowed 
to proceed towarcs a level at which renewed beats 
were about to occur. A single shock was then applied 
to the vagus (first dash), stopping the depolarization 
process and increasing the membrane potential by 
several millivolts. The next few shocks contributed 
rather less and orly served to maintain the average 
level of the potential ; to obtain a further substantial 
increase, it was necessary to fire a series of impulses 
in rapid successim. After this, depolarization was 
again allowed to develop, this time to a point at 
which a new action potential arose. The largest 
hyperpolarization so far obtained during a burst 
of vagal impulses amounted to 33 mV. (raising the 
membrane potential from 50 to 83 mV.). 

In the experiment illustrated here, the mixed 
vagal nerve (‘vago-sympathicus’) was stimulated, 
and this may have resulted in some complication. 
Thus, the obvious enhancement of the 
‘post-vagal’ spike and its lowered firing 
threshold (in A and C) may have been 
due, in part, to a delayed action of 
sympathetic impulses (as was found 
to oecur in other experiments in which 
the somponent nerves were stimulated 
separately). However, the hyper- 
polarization which accompanies the 
immediate inhibitory effect was con- 
firmed when the intracranial vagal 
roots were excited alone. These ob- 
servations agree well with the classical, 
but sometimes disputed, findings made 
by Gaskell? on the quiescent auricle 
of the tortoise, namely, the occurrence 
of @ positive variation of the injury 
potential during excitation of the inhibitory nerve 
fibres of the heart. 

This work was supported by a grant made by the 


Nuffield Foundat on. 


J. DEL CASTILLO 
B. Katz o 


Department of Biophysics, ° 
=i : a v a 
University CAlege, ° 
London, W.C.1. © 
rizs > 
March 30. 
te 

i Weidmann, S., J. F*wyeiol., 115, 227 (1959. . 
î Trautwein, W., and Zing, K., Pfliig. Arch. ges. Physiol., 256, 68 

(1962). . o oe 
; — W. H., J. Physiol., 8, 464 (1887). ee 






1036 
~ e . 


Development of Fertilizing Capacit 
| Rabbit Spermatozoa in the Uterus 
? * By deposition of sperm into the Fallopian tubes 
of a rabbit at various times before or after ovulation, 
“it has been found! that ejaculated or epididymal 


-spermatozoa require about six hours stay in the tubes | 


to acquire their fertilizing capacity. Although sperm 
‘incubated in*the uterus of a live animal for five hours 
was found to be capable of fertilization when de- 


posited into the tube, the time requirement in the | 


uterus was not systematically determined. The 
following experiment provides more direct evidence 
to show that spermatozoa placed in the uterus also 
require a definite period of time to develop their 
fertilizing capacity. However, attempts to develop 
the fertilizing capacity of ejaculated sperm in vitro 
-have been unsuccessful. 

=- The uterine spermatozoa were obtained by centri- 
fugation of saline washings of rabbit uteri at various 
imes after two fertile matings. They were then 
ransferred into Fallopian tubes where recently shed 
va were present. Doe rabbits were injected intra- 
enously with sheep pituitary extracts to induce 
vulation, which oceurs about ten hours later. At 
12} hours after injection, flank incisions were 
wade under ‘Nembutal’ anesthesia and about 
~03-0-06 ml. of the centrifuged uterine sperm sus- 
ension was deposited into each tube through the 
fandibulum. The concentration of spermatozoa 
as estimated and the number of spermatozoa de- 
osited into each tube was calculated. One day 
fter operation, the rabbits were killed and their 
tubes were flushed with saline to recover ova which, 
’ fertilized, would be at about the 8-cell stage. The 
va thus recovered were mounted in saline on a slide 
under a cover slip. They were examined under a 
ompound microscope before fixation, after fixation 
ith acetic alcohol, and again after being stained 
ith acetic lacmoid* in order to make certain that 
leaved ova were fertilized. > 

It is quite clear from Table 1 that fertilization 
ailed when deposited spermatozoa were ejaculated, 




























fter mating. The percentage of fertilized ova, how- 
ver, increased from 38 to 77 per cent when the de- 
osited spermatozoa were recovered from the uterus 
fa rabbit 6-16 hr. after mating. Since the fertilizing 
apacity of spermatozoa is lost after thirty hours in 
he female tract*, the relatively low percentage of 
ertilized ova (56 per cent) resulting from the de- 
osition of 24-hr. uterine sperm is therefore to be 
_ expected. 

. Deposition of ejaculated sperm either incubated at 
38° C.or stored at 10° C. for 2-16 hr. in saline, in saline 
containing an equal volume of rabbit serum, or in sal- 
ine containing Chicago blue or Congo red which induces 
sperm agglutination, or deposition of fresh ejaculated 
Sperm suspended in saline containing tryptophan, 
_glatamic acid, thiamine, ascorbic acid, giutathione. 
-succinic acid, fructose or glucose all iailed to effect 
fertilization. Deposition of sperm incubated at 38° C. 
-or stared aé 10° C. in uterine washings in the presence 
_of endometriabscrapings or in. the lumen of an excised 
‘Sterus for 12-16 hr. also failed te effect fertilization 
except in two doabtful ova out of a total of 139. 
> The total number of spermatozoa recovered from 
-both the uteri of a nabbit mated at least twice by 
fertile males (at least 300 million spermatozoa 
ejaculated into the vagina) Was ,txtremely low, 
Yanging from 0:38 to 4-2? million, and the in 
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pididymal, or recovered from the uterus 2—4 hr. 
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Table 1. IRYTLIZING CAPACITY oF RABBIT 
~ . SPERMATOZOA IN THP UTERUS O o0 5 
| | No, of x Of Perso}: 
S | sperm de- | Ova recovered | centage | 
No. of | posited im of ova E : 
Sperm deposited | rabbits | pto each =.. | Fart- fertil p 
| | tube | Total | ilized | ized | 
| | (range) | | 
EVANS SN ELER ETLE EEE enero a Conmmenmemmatete aanmanen a ae | 
Uterine (ir. be- | | | i 
tween mating l | i 
and recovery) | | 
2 | 7 | 30,000- | 73 oo o | 
i £6,600 | | 
4 s | 20,000- | 86 o o] 
| 193,000 | u Se | 
6 8 40,000- 69 | 726 | 33 | 
116,000 = | ! 
12 1 | 20,000- | 17 | 6e o s J- 
| 130,000 | | | | 
16 | 8 | 200- | 65 | 50 | 7 
| 630,000 | : | i 
24 | 5 | 25000- | 55 | 31 j| 56 
| i 697,000 | ; 
Epididymal | 5 80,000- | 52 | 0 oO | 
Fresh, centrifuged’ 1,400,000 | | 
Ejaculated 8 | 630,000- | 107 | 0 o i 
Fresh, centrifuged | 8,800,000 
In various solu- | 17 © 15,000- 274 | Oo | 0 
tions for differ- | ` 1,230,090 | l 
ent times ; í 
Incubated or | | 
stored in uterus | i | 
fluid, endomet- 12 | 154,090- 139 | 23? | 9 
rium, or in ex- | 1,640,099 | | | 
| cised uterus | 


count was obtained from the uteri of rabbits 12 hr. 
after mating. The difference in the proportion of 
fertilized ova among groups is, however, not related 
to the total number of sperm deposited into each 
tube. Nevertheless, it is quite possible that the per- 
centage of fertilized ova may be related to the. ~ 
number of sperm within any one group. l 

The ova fertilized by tubal insemination are 
capable of developing into normal young, since 
normal fætuses were obtained from animals receiving 
6-, 12- or 24-hr. uterine sperm. ui 

The failure of fertilization in the deposition of 
ejaculated, epididymal, or 2-4 hr. uterine sperm is 
mainly due to the failure of spermatozoa to penetrate 
into the zona pellucida, because all the unfertilized 
ova had 1-30 or more spermatozoa on the surface 
of the zona pellucida but not one penetrated into 
the perivitelline space. The failure of fertilization 
of some ova after deposition of 12- to 24-hr. uterine 
sperm is probably due to the absence of spermatozoa 
in the vicinity of ova before the ova lost their 
fertilizability, since fertilizability of rabbit ova after 
ovulation is only 6-8 hr.®t at the most. Er 

In the previous study!, a high proportion of 
fertilized ova was obtained when 5-hr. uterine sperm 
was deposited in the tubes of rabbits 2 hr. before 
ovulation, but a low proportion of fertilized ova was . 
obtained when the same sperm was deposited into ` 
the tubes of rabbits 2 hr. after ovulation. This is 
probably due in the former case to the partial de- 
velopment of fertilizing capacity in the uterus first, 
which was completed later in the tube before the | 
loss of fertilizability of the ova; and, in the latter 


case, to the loss of fertilizability of the ova before 


the attainment of fertilizing capacity by the sperm. 

Furthermore, it was mentioned’ that the percentage _ 
of fertilized ova was lower when the deposited sperm: _ 
was incubated in the uterus of a live animal for a- 

shorter time, 2 hr., than for a longer time, 6 hr. 
In that experiment, the uterine sperm was deposited. 
2 hr. before @vulation, in which case there id still 
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a chance for the sperm to complete the process of 
development in the tube. In the present study,* 
rabbits 2 hr. after ovulation were used and no fertiliza- 
tion was observed, even if the deposited sperm was 
recovered from the uterus 4ehr. after mating. This 


is probably due to the loss of fertilizability of ova: 


before the completion of fertilizing capacity in the 
tubes. These results indicate that the development 
of fertilizing capacity of sperm can be partially 
achieved in the uterus and then completed in the 
tubes. 

That the spermatozoa must spend some time m the 
Fallopian tubes before they are capable of fertilization 
has also been demonstrated by the deposition of sperm. 
in the tubes of rabbits or into the peri-ovarian sac of 
rats, by the examination of the number of sperm- 
atozoa about the ova and the number of penetrated 
ova in the rat’, and by the examination of the number 
of penetrated ova after delayed mating in the rabbit 
and in the rat’. This is, however, the first exper- 
mental demonstration of the development of fertilizing 
capacity in the uterus. The fertilization of mammalian 
ova in vitro has never been conclusively demon- 
strated®*?°, Since the demonstration that sperm- 
atozoa require a certain length of time in the female 
tract to attain their fertilizing capacity’»*, the 
fertilization of rabbit ova in vitro by means of sperm 
recovered from the tubes of a rabbit 12 hr. after 
mating was achieved", and the penetration of sperm- 
atozoa into rabbit ova cultured in the utero-tubal 
secretion containing spermatozoa was also re- 
ported*, It ıs quite clear from the present direct 
evidence and the recent contributions by other 
workers that the spermatozoa require a certain length 
of time either in the uterus or in the Fallopian tubes 
to develop their fertilizing capacity. Biochemical 
aspects of the developmental process in the female 
tract are under investigation. 

This work has been aided by grants from the 
Josiah Magy Jr. Foundation and the Population 
Council. Thanks are due to Miss Faith Andrews for 
assistance and to Dr. G. Pincus for his interest. 

M. C. CHANG 
Worcester Foundation for Experimental Biology, 
Shrewsbury, Mass. 
Feb. 20. 
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Effect of Triethylene Melamine on the 
Fertility of Rats 


OBSERVATIONS made during the course of investiga- 
tions into the effect of prolonged treatment with 
triethylene melamine on the growth of the Walker 
carcinosarcoma! have led to the abservation that 
this drug produces a seléctive effect on the male 
reproductive system and*the early emiryo. 


rd 
Table 1. EFFECT OF CaNTINUED TREATMENT WITH TRIETHYLE 
MELAMINE ON THE FERTILITY OF MALE Rats 
All the females.used were known to be fertile, and fresh groups w 
mntroduced for each breeCing test Bhe figures marked * are rest 
from mating the five treated males with ten females as a grov 
the remainder are from t.olated matings The failure ın the cont 
series was due to she persistent infertility of one male 







Mating 
Dose periods ef Number of litter 
(mgm./kgm.) Treat=nent (days from 












zero time) Treated Control 








21 doses in aB, 
given as-five daily 16-38 0/10* 10/10" 
doses initially and 58-65 0/5 4/5 


02 the remainder 72-80 0/6 4{5 
twice-weekly 90-98 0/5 4j5 

The course ended | 1056-122 0/5 4/5 

on day 37 i 

16-38 0/10* 10/10* 
41 doses ziven in 58-65 0/5 4/5 

0 05 a perioc of 67 72-80 0/5 4/5 
days 90-98 3/5 4/5 

105-122 4/5 4]5 





Continued administration of tnethylene melami: 
to male rats has shown that 0-05 mgm./kgm. dai 
is effective in producing and maintaining sterility 
100 per cent of animals, while a similar result 
obtained by the less-frequent injection of 0:2 mgn 
kgm. (Table 1). In males receiving the lower dos 
sterility persisted for three to four weeks after cess 
tion of treatment; .those given the higher do 
(0:2 mgm./kgm.) rave continued to remain ster. 
up to the time of writing (eight weeks). In the enti 
period of infertility, both durmg and after treatmer 
these animals prcduce spermatozoa and regular 
impregnate the females with which they are mate 
Short courses of treatment, for example, 0-2 mgn 
kgm. daily for five days, produce periods of sterili 
lasting for a few veeks. 24 hr. after a single do 
of triethylene melamine (0:2 mgm./kgm.), isolate 
matings were successful during a period of four day 
Fresh females introduced to the same males sıx da; 
after the treatmens did not produce litters, althous 
insemination occurred. These results suggest th: 
the drug does nct interfere with the function | 
mature spermatozoa, but only with those forme 
after treatment. A detailed examination of the actic 
of the compound >n spermatogenesis is in progres 

The fertility of adult female rats was unaffect« 
after a short course of triethylene melamine (0 
megm./kgm. daily for five days). The same treatme 
commencing on tke fourth day after mating with 
similar number of untreated males resulted ın a con 
plete failure to produce litters. In identical contr 
series, litters were obtained from every animal. 

It seems certair that these actions of triethyler 
melamine are due to a direct effect on the repr 
ductive system, and that the amount of drug involve 
is very small. Since virtually nothmg is known abou 
the mode of act:on of ethyleneimines as tumo 
inhibitors, the selective interference by triethyler 
melamine with the reproductive process is interestin; 
The dose-levels used produced no obvious signs « 
toxicity, apart from interference with gain in weigh 
Hendry, Homer, ose and Walpole? refer briefly t 
the histological appearance of the rat testi8 followin 
a single lethal dose of triethylene mel&mine by tk 
intraperitoneal rouf. The effects wert stated t 
range from “loss of spermatogéhesis with ce 
desquamation in a few tubules only, to “complet 
atrophy”. The carcinogenicity “af this compound he 
also been demongtrated in rats’, but no undesirab: 
effects have beem mimifes} in any of our treste 
as although some have now been kept for or 
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year from the period of treatment. .The ability of 
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e Īn the rats used, therefore, a readily tolerated 


other anti-tumour agents to interfere specifically *-hyperthermia exerted a powerful inhibitory action 


with male fertility is béing-investigated. Full details 
‘of this work will be published elsewhere. . 

? a, eee _ ` HAROLD Jackson 
l =- MAmRmoN Book ` 
‘Dept. -of Expergnental Radiation Therapeutics, 

Christio Hespital and Holt Radium Institute, 

-Manchester 20. March 16.. 
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' Polyspermy after Induced Hyperthermia 
in’ Rats 

It was reported earlier! that the incidence—of 
polyspermy in rats increased about seven times if 
coitus were not permitted ‘at the normal time -but 
delayed until after ovulation. When coitus occurred 
between 8 and 10 a.m., nearly 9 per cent of the 
.egegs became polyspermic, whereas after normal 
mating only a little more than 1 per cent were 
‘polyspermic. These results were obtained in Sydney, 
Australia, with rats of an albino type. 

Recently, the attempt was made to repeat these 
observations in London, and for the purpose two 
strains of laboratory rat were used: an albino and 
a ‘hooded’ strain. In spite of almost daily trials 
extending over a period of two months with the 
albino rats, delayed mating occurred at only two out 
of about 150 opportunities; neither of these rats 
yielded polyspermic eggs. The hooded female rats 
were more willing to perform coitus after ovulation ; 
but even these mated much less readily than did 
the rats used in Sydney. Moreover, the incidence 
of polyspermy, as seen in 428 eggs ‘from thirty-six 
hooded rats, was only 2-2 per cent. As a control 
group of thirty rats, allowed free mating, gave an 
incidence of 1:9 per cent, it was apparent that, in 
contrast to the Sydney results, the frequency of 
polyspermic fertilization had been virtually unaffected 
by delaying coitus until after ovulation. 

It is tempting to ascribe the regional differences 
in willingness to mate belatedly, and’in the incidence 
of polyspermy, to differences in strain characteristics 
of the rats used. However, evidence has now been 
obtained which indicates that environmental differ- 
ences may also have been responsible: a high 
environmental temperature has been found to have 
@ profound effect on the block to polyspermy. 

Observations were made on ten hooded rats. 
Immediately after delayed mating, each rat was kept 
for about six hours in an electrically heated box, and 
heating was controlled so as to maintain the animal’s 
body temperature a few degrees above the normal 
level of about 38-5°C. Box temperatures ranged 
from 35° to 42° C. The mean of the body temperatures 
of the rats during the heating period was 40-6° C. 
“and, the paean maximum temperature reached was 
42:1°C. On slaughter the following day, a total of 
© 109 eggs was recovered. Thpre were ninety-one 
sperm-penetratad eggs, and eighteen, or 19-8 per cent, 
of these were polyspermic, including three tetra- 
spermic eggs and oye pentaspermic egg. Moreover, 
the results showed that, of all the eggs that theoretic- 
ally could have become polygpermic (because two 
“or more sperms had. epasstd through the zona 


upon ‘the development of the block to polyspermy. 
The effect was similar to, but rather more striking 


‘than, -that observed after the local application of a 


‘hot-shock’ to the eggs in the Fallopian tube’. . 
Consequently, it seems possible that changes in body 
temperature even within the normal physiological 
range may have a perceptible influenge upon the 
reactions of. the egg to sperm penetration. In- 
vestigations are continuing on the effects of variations 
in body temperature on fertilization, and a full report 
will be made later. 
Œœ R. Austin 


-National Institute for Medical Research, 


Mil Hill, London, N.W.7. 
Jan. 21. 
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Chromosome Aberrations caused by 
Radioactive Thymidine 


CHROMOSOME aberrations in onion root tips treated 
with 2-14C-thymine deoxyriboside (thymidine) and 
with 2-*C-thymine have been studied. It has been 
found that radioactive thymidine gives a significantly 
higher frequency of aberration than equivalent 
amounts of radioactive thymine. Smee thymidine 
is a precursor of deoxyribonucleic acid thymine}:* 
and becomes a part of the deoxyribonucleic acid 
structure without diversion to any known cyto- 
plasmic component including ribonucleic acid, a 
unique system is available for provoking intranuclear 
damage. Thymine, on the other hand, is not incor- ~ 
porated into deoxyribonucleic acid?»*. Its radiation 
effects, therefore, have been studied because it enters 
the cell without becoming a part of deoxyribonucleic 
acid and thus provides a source of radiation outside 
the deoxyribonucleic acid molecule. 

2-4C-Thymidine was prepared by enzymatic re- 
action of 2-4C-thymine with deoxyribose-1-phos- 
phate*. The thymidine thus obtained, like the parent 
thymine, had a specific activity of 3 enicrocuries per 
micromole. 

Seeds of Allium cepa were germinated, and placed - 
on filter paper so that the rootlets were in contact 


. with radioactive solutions. The root tips were stained 


according to the Feulgen technique, smeared, and 
late anaphase and early telophase cells were scored 
for the presence of fragments and bridges. Scoring 
was on the basis of percentage of aberrant cells rather 
than aberrations per cell. A count of cells with one 
or more micronuclei was made for all but a few of 
the root meristems studied. All root tips were coded, 
so that the nature of the treatment was unknown 
to- the scorer. : 

A. 19-hr. exposure to radiothymidine was more 
effective In causing chromosomal aberrations than a 
simular treatment with radiothymine (Table 1). Con- 
trols (water, non-radioactive thymidine, non-radio- 
active thymine) showed much less chromosomal 
damage. e 

The frequency of aberrant cells did not increase 
significantly with exposure to 4*C-thymidine for 
periods up to 12 hr.; after 12 hr., radiation damage 
increased markedly with exposure, whereas increasing 
exposure to “Cethymine was not so effective (Table 2). 

Since thymidine was incorporated into deoxyribo- 


pellucida), 75 per cent actually became polyfpermic. nucleic acid®and not into*ribonucleic acid, a con- 


~ 
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Cells | Aberrant| Av. No. of cells 









- , Treatment* scored | cells per meristem 
3 j -| (per Gent) | with micronuclei 







Radiothymidine 









1,093 8-41 
“| Radiothymine - 1,084.' | -2-12 
Water - = 1,021 0-68 : 
Non-radioactive thymidine |‘ 330 ] «1-21 5.0 
N on- rabtosstive thymine 264-.1 1-138 on 


* All EEEE E were present at a final concentration of 0 42 uM 
per ml. of water. 
one 2 
Celis PEETRE cells Av. No. of cells per 


acored (per cent) meristem with micro- 
nuclei . 


Treatment 
(hr.) 


Radiothymidine, 0 42 uM per ml. (1 26 we. per mil.) 
- 4 829 2-13 


30 
Helo 

28 ~ 258 

30 r 279 | 


188 20-74 
0-42 uM per mi, (1-26 xe. per ml} 

319, 3:13 

1 $8 

: 4:88 


venient method for determining‘ radioactivity in the 
former per root tip was provided. Feulgen-stained 
meristems, previously -treated with “C-thymidine or 
144C-thymine for 19 hr., were smeared on copper 
planchets, flushed with 70 per cent alcohol and 
assayed in an internal flow counter. Meristems 
treated with radiothymidine assayed an average of 
455 counts per min., in contrast to 39 counts per 
min. for meristems treated with radiothymine. 
< It is clear that radioactive thymidine causes 
chromosome aberrations which increase in frequency 
with increased exposure. This appears to be correlated 
with the unique localization of radioactivity in the 
thymine of 
chemical—cytological studies are now in progress; it 
is hoped that from these studies it may be determined 
whether the chromosome, breaks are caused chiefly 
by discharges in the deoxyribonucleic acid or by 
B-particles frorg an extra-chromosomal source. 
This work was supported in part by grants from 

the American Cancer Society. 

HENRY A. MCQUADE 

Morris FRIEDKIN 

ALICE A. ATCHISON 
Departments of RE ae and Radiology, 

Washington University School of Medicine, 
St. Louis 10, Missouri. 
Jan. 31. 
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Creatine-Creatinine Metabolism in 
Radiation Myopathy 


MuscuLaR weakness is one of the well-known 
clinical sequele of exposure of mammals to ionizing 
radiation. The degree of myasthenia is determined 
by the radiation dose to which the individual has 
been exposed. The present report deals with observa- 
tions which may give a clue tg some of¢he biochemical 
mechagisms underlying: this radiation-induced 
myopathy. j ; 
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Table 1 TaS get a 
~ e radiation-induced tissue breakdown in Tats “éxposed 





eoxyribonucleic acid. Additional bio- . 


1039 ? 
o 

Concurrent “with” sttidies” designed to measure 
to 756 r. of total-body X-radiation, total amounts 
and specific activity of: the urinary creatine and 


“creatining was messured in” animals loaded with 
glycine-2-4C for eht days prior to irradiation. 


Each: of ten rats, weighing ‘about .190 gm. at the 


4. .~ |_. ‘beginning _of. the experiment, was _injgcted_intra- 


peritoneally with a Jaily dose of:2°ml. (337 pgm.) of 
glycine:2-“C giving 337,280 counts/min. for a period 


¿of éight.days, that is, a total dose giving 2,698,240 


counts/min, Eight Aours after the last injection, six 
of the animals wers exposed to 756 r. of 250 EV. 

X-rays (L. D. 78] 30 days). “Immediately- afterwards, 
each rat was giver an intraperitoneal ‘injection of 
10 mgm. benzoic acid in 10 ml. of 0-9 per cent 
sodium chloride.” The rats were placed in: individual 
confining cages anc urine was collected for 24. hr. 
after exposure. An additional 10 mgm. of benzoic 
acid was given at this time, and the urine output 
of the second 24-rr. period was collected._ .-- 

Creatinine and crsatine were determined,according 
to the method of Stelgens'. The carbon-]4 activity 
of total creatinine was, measured by gounting the 
activity of the appropriate area, on: Whatman filter 
paper No..1 after conversion of creatine: to-creatinine 
and chromatograpty in a solvent-system consisting 
of butanol saturated with water®. The amount and 
activity of hippuric acid were determined according 
to a previously published method. 

As & result of tha loading procedure, glycine-2-4C 
and substances in biological equilibrium with this 
amino-acid were incorporated into the tissue proteins 
of the animals. Sinze the sarcosine moiety of creatine 
and creatinine is derived from glycine‘, the «-carbon 
and the .N-methyl carbon atoms of the sarcosine 
moiety were also tabelled with radioactive carbon. 
The carbon-14 activity of the N-methyl carbon arises 
from the contribution made by the «-carbon atom 
of glycine to the ‘cne-carbon fragment’ pool. After 
irradiation, the tissce proteins undergo degradation, as 
evidenced by an increased excretion of carbon-14 act- 
ivity in urinary hippuric acid’. This increase in act- 
ivity of the urinary hippuric acid is a reflexion of the 
increased radioactivity of the free glycine pool caused 
by breakdown of the labelled proteins. In parallel 
with this increase in the carbon-14 activity of the ex- 
creted hippuric acid, the creatine—creatinine carbon- 
14 activity of the urine of the irradiated animals also 
increases, especialy during the second collection 
period (Table 1)... This alteration in the urinary 
creatine—creatinine carbon-14 activity may be due- 
to either (1) an increased amount of glycine labelled 
with carbon-14 ocfered to the liver for creatine 
synthesis, with or without diminished utilization by 
the muscle, or (2) release of creatine labelled with 
carbon-14 consequant on changes in the muscle of 
the irradiated an-mals. Experiments are now in 
progress to test tke validity of these hypotheses. 

The other noteworthy finding. in these experiments 
is an increased excretion of creatine. This creatinuria 
with its high isotcpe concentration in the creatine—* 
creatinine fraction resembles that found 1 in*muscular 
dystrophy*®. It has also been found that*creatine and » 
creatinine in the uzine of the irradiated artimals have 
approximately the same specific activity. This sug- 
gests that urinary 2reatine and greatinine are derived 
from muscle creatine or phosphotre&tine’. 

A comparison @fthe specific activity of the urinary 
creatine—creatininé fraction {calculated as the averages 
of the fwo labelled carbon. atoms) with the specific 
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Table 1. EXCRETION AND CARBON-14 AOTIVITY OF URINARY CRREATINE-CREATININE AND HIPPURIO ACID 


Time interval . 
after oo Creatine* 


(mgm.) 


No. of animals 


Group. 
(starved) 


Control 


qltradiated 


. Control 10 12 
(8-7-1486) 
Irradiated 


27 97 
(22 -68-33 -81) 


28 69 
(17 53—42 22) 


-21°54 
(16:24-27 54) 





Carbon-14 activity of 
combined creatinine~ 
creatine fractiont 


Carbon-14 activity 
of hippuric acidt 


Creatinine* 
(mgm.) 
13,270 
(10,650--15,350) 


6:12 $,3 
(3 ‘58-9 9) (2, 1063 060) 


737 ~> 18,670 
(4°55~10 5) (3,600 6820) (11,640-25,640) 


11,850 
(8,750-14,280) 


2,470 
(1,610,140) _ 


12°31 
(10 5-15 68) 


8-86 5,000 18,000 ° 
(6 on 2) (4,000-9,420) (12,080--24,500) 


* Total amount excreted during the time interval studied The figures in parentheses represent the ranges, maerens the figures aboye 


thege parentheses show the average values for the group. 


+ Counts per min.jmgm. carbon (N-methyl + a-carbon atoms of sarcosine moiety). 


¢ 


t Counts per mUe mE, carbon (methylene carbon atom of glycine residue). 


activity of the bcarbon atom of N-benzoyl glycine 
(hippuric acid) reveals that the ratio of hippuric 
acid to creatine—creatinine activity is significantly 
lower inthe irradiated animals, suggesting that some 
of the creatine-creatinine fraction probably is newly 
synthesized. 

Thus it was demonstrated that total-body ex- 
posure is accompanied by creatinuria and an 
increased isotope concentration in the urinary 
creatine—creatinine fraction. These findings are 
thought to be related to the myasthenia occurring 
as result of exposure to radiation. 

The work was supported in part by the U.S. Atomic 
Energy Commission. 
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Protective Action of Monospecific Anti- 
Brucella Sera in Mice 


Monosprorrro anti-Brucella sera have been used 
in the past for serological identification of Brucella 


Groups of five mice were moculated intramuscularly 
with 0-1 ml. of the 1/5 serum dilution; 18 hr. later 
the mice were challenged intra-abdominally, together 
with untreated controls, with an appropriate number- 
of living Brucella. The animals were killed seven _ 
days after challenge, the spleens of each group were, ` 
removed and triturated together and the number of 
bacteria determined by culture. The logarithm of 
the ratio : 


å 


Average number of bacteria per spleen of untreated mice _ 
Average number of bacteria per spleen of passively immunized mice 


(called the -‘protection index’) gave a measure of the 
protection afforded. Statistical analysis showed a 
difference of 0-72 between two protection indexes to 
be significant at the 5 per cent level. 

The sera used had been prepared by inoculation 
of rabbits with living Br. abortus 544 or Br. melitensis 
16 M, and had been absorbed with the heterologous 
strains in order to obtain absorbed or monospecific” 
sera. They were, in fact, sera used at Weybridge 
for routine typing purposes or issue for this purpose. 
Agglutinating titres before and after absorption are- 


-~shown in Table 1. 


/ 


strains, on the basis of their property of agglutinating 


“homologous organisms to æ higher titre. It was 
considered of interest to determine whether these 
esera had inimunological in addition to serological 
specificity*-in other words, whether an absorbed 
anti-Brueella abortus serum would afford better pro- 
tection against Br. ahorius than against Br. melitensis 
and vice versa. *A*passive protection test in mice 
was employed. This test will be described in detail 
@elsewhere (Sulitzeanu') and aherefore only a brief 
Heaspton of the methods will be given hfre. 


° 


-am 

Both absorbed and non-absorbed sera were in- 

oculated into mice and the results are summarized 

in Table 2. It is clearly seen that the latter protected 

the animals against both strains, whereas the former 
® 


i Table 1. AGGLOTINATING TITRES 


Antigen 
abortus 


Serum 
Anti-aborius, before abso 


tion 
Anti-abortus, after absorption 
Anti-melitensis, before absorption 
Anti-melitensia, after absorption 


t 





Table 2. SPLEEN COUNTS AND FROTTA INDEXES OF PASSIVELY 
ZED Mion 
Challenge strains were Br. abortus 5.19 and Br. melitenms 16 M 


Pro- 
1/5 dilution of serum Challenge | Spleen | tection 
strain count index 


N eee anti- 
abort 





28 x 10 5.19 
Absorbed anti-abortus "i 33 | 4-54 
Non-absorbed anti-- 2 

melitensss es 133 | 8-94 
Absorbed anti-melit- 

Enss „è 483,000 | 0-38 
No serum n 1,150,000 
Non-absorbed anti- 

} 168 M 6,100 | 1-93 
Absorbed anti-meltt- 

EN828 si 7,500 | 1-84 
Non-absorbed anti- 

abortus i 2,250 2-38 
Absorbed anti-abdPius ee 36,100 | 116 
No serum 521 ‘000 à 
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either protected only against the homologous challenge ` 


(melitensis serum) or protected better against’ nomo; è 


lógous challenge (abortus serum). 


; D. SULITZEANU 
Department of Bacteriology, 

na Hebrew University, 

Jerusalem. 
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Microbiological Determination of Free 
Amino-Acids in the’ Body Fluid of the 
Silkworm Larva (Bombyx mori) 


". Tum kinds of free amino-acids present in the body 


fluid of the silkworm larva have been determined 
by paper chromatography’, but little is known of 
the quantities present. The present work was carried 
out to determine the concentrations of individual 
free amino-acid by microbiological assay. 

Material was obtained from the silkworm, Sz 108 
(Kyu), at the third and sixth days of the 5th instar 
(51 and 124 hr. from the commencement of the feed- 
ing period). The feeding period of the 5th instar was 
about 148 hr. The method of preparing the.samples 
for microbiological assay was, in prinerple, that de- 
scribed by Elvehjem et al.? for the assay of rat blood 
plasma except for the precipitating agent. The precip- 
“itation of the proteins in the body fluid- was carried 
out with trichloracetic acid instead of tungstic acid 
as a precipitating agent, because free amimo-acids in 
the body fluid, especially some of the basic amino- 
acids, suchges histidine and lysine, which are pre- 
cipitated with the protein by using tungstic acid 
according to the procedure of Elvehjem et al., are not 
precipitated by using trichioracetic acid’. 10 mil. of 
.the body fluid which was collected in a tube kept in 
ice-water was gadded to a bottle containing 90 ml. 
of 3 per cent trichloracetic acid, and the bottle and 
contents allowed to stand at room temperature’ for 
30 min. with intermittent shakmg. The precipitates 
were removed by centrifugation, and the filtrates 
were heated in a boiling water-bath for a few minutes. 

-The clear protein-free filtrates were adjusted to 
pH 6-8 with N sodium hydroxide; made up to 100 ml. 
with the distilled water and stored in a refrigerator 
under toluene until determinations were carried out. 
The microbiological assays on seventeen free amino- 
acids in the trichloracetic acid filtrates were carried 
out by the procedures described by Tamura et al.‘. 
The 100- to 400-fold dilutions of the fresh body 
fluid were suitable for determining the majority of 
the amino-acids as histidine (400- to 2,000-fold 
dilutions). 

The do acantaris of free amino-acids in the body 
fluid are summarized in Table 1. Recovery of amino- 
acids- added to tke trichloracetic acid filtrates was 
90-110 per cent in most cases. The individual free 
amino-acid concentrations in the body fluid obtained 
by using tungstic acid as the precipitating agent 
were, except for the basic amino-acids, in good agree- 
ment with those obtained by using trichloracetic 
acid. eè The concentrations of the individual free 
amino-acids in the body*fluid on the Sixth day of 
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Table 1. CONCENTRATIONS OF EREE AMINO-ACIDS IN THE BODY FLUID 
(Values in ugm. per ml 


Human Rat 
blood blood 
plasma plasma 

(Bergeim | (Hlvehjem 
et le, et al., 
rof, 7} 


ref. 6) 
———— 


Body fiuid of the 
sky 


x 


+ 


M 
M 
8 
M 
Cit 
M 
M 
M 
M 
M 
Cit ` 
M 
S 
'M 
M 
M 





= Leuconostoc c&rovorum; M = Leuconostoc mesenteroides; 


* Cu 
S = Streptococeus faecalis. 


the 5th instar were found ; histidine and lysine (more 
than 1,000 ugm./mlL), were very high ; serine, aspartic 
acid, threonine, arginine, tyrosine, alanine, glutamic 
acid, valine, glycixe, leucine and proline (460-100 
ugm./ml.) came next ; and phenylalanine, methionine, 
tryptophan and isoleucine (less than 100 pgm./ml.) 
were comparatively low. A somewhat similar value 
was also observed in body fluid of the third day of 
the 5th instar. Except for tyrosine’, body fluid con- 
centrations of the other individual free amino-acid 
shown here have spparently not been reported. 

In general, the -concentrations of the individual 
free amino-acid in the body fluid of silkworm larve 
are strikingly different from those of the rat® and of 
human blood plasma’ (Table 1); a particular feature 
is the much higher concentrations of basic amino- 
acids, such as histiline and lysine. 
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Preparation of Metallic Isotopic Targets 
of the Alkali and Alkaline Earth Metals 
by Evaporażien of their Compounds 


ELECTROMAGNETICALLY enriched “isotopes of the 
elements lithium, potassium, rubidium, calcium, 
strontium and barium, after the rfecessary chemical 
processing, are only ayailable in one of the standard 
gravimetric fornfs, Whereas nuclear targets. for% 
ratio studies in high-voltage peosleraters are 


4 


ae 
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usually required as the element. It is scarcely feasible 
on the milligram scale to prepare the elements for 
evaporation; but the ‘following simple method of 
making the targets is very successful. The oxide or 
carbonate of the isotopic element is pasted on to a 
boat composed of a strip of tantalum ; this is directly 
heated in high yacuum, when oxide is reduced and 
the metal evgporates so that targets can be deposited 
using a cooled assembly. By control of the rate of 
heating and with suitable geometry, it is possible to 
achieve more than 50 per cent deposition on the 
backing, while the remainder of the evaporated 
material is recoverable. The target is then trans- 
ferred to a tube which is stoppered while under 
vacuum and sealed off. When the target is required 
for use, it can be transferred to the accelerator with- 
out undue exposure to air. Alternatively, the target 
can be warmed in hydrogen or its isotopes to give 
the more stable hydrides. Deposits from a few micro- 
grams to 1 mgm./cm.? on a variety of backings are 
readily made. 

The use of a tantalum boat was originally suggested 
by Russell et al.1 for reduction of magnesium oxide 
to give isotopic magnesium targets. 


D. H. RANDALL 


M. L. SMITH 
Atomic Energy Research Establishment, 
Harwell, Berks. 
April 1. 


1 Russell, L. N., Taylor, W: E., and Cooper, J. N., Rev, Sci. Instr., 
23, 764 (1952). 


Scintillation Techniques for the Detection 
of Natural Radiocarbon 


THe development of liqmd scintillators of high 
pulse-height efficiency has _ made possible a new 
technique for the determination of natural radıo- 
carbon. If the carbon content of the sample can be 


incorporated into a liquid scintillator, a detector of ' 


high sensitivity and excellent geometry 1s inherently 


present, and the detector volume is reduced con-. 


siderably in comparison with that of the screen-wall 
counter!, thus lowering the background counting- 
rate. The synthesis of a suitable compound which 
can function directly as solvent or diluent is necessary 
for this method. 

In this communication the synthesis and use of 
toluene as the solvent in a liquid scintillator 1s 
described. The synthesis of toluene containing seven 
sample carbon atoms per molecule appeared possible 
but impractical for routine work. Instead, the 
simpler expedient of incorporating sample carbon 
into only the alkyl group of the molecule appeared 
more feasible. This, of course, involved the dilution 
of the sample carbon to 1 atom in 7. Nevertheless, 
since this reduction is -intermolecular, no quenching 
of the scintillations is involved such as may be 
‘encquntersd when different molecular species are used. 

The problgm of background counting-rate required 


®careful attention. A massive leag and mercury shield 


“The -photomultiplier pulses Passet to a 


was constructed, weighing approximately one ton, and 
with a wall thickness of 5 in. of lead and 14 in. of 
mercury. The liquid ecintillation cell (volume 20 c.c.) 
was mounted inside this shield on a selected DuMont 
K1190 photomultiplier of caghode diameter I] in. 

high gain 
(x 4,000) non-overload amplifier via a fioa 

© Š 
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fallower, and then to a wide-band differential dis- 
The differential discriminator 
made use of the proportional property of the scintilla- 
tion counter by selecting only those pulses in the 
range of the energies cogresponding to the B-spectrum 
of carbon-14. In this way a further reduction in the ` 
background counting-rate was achieved, as most 
y- and cosmic-ray pulses were obviously rejected. 
The energy ‘gate’ selected was the range 40-100 keV., 

to include the carbon-14 §-distribution maximum, and 
at the same time eliminate all thermal noise from 
the photomultiplier tube. The carbon,14 B-ray 
efficiency obtained in this way was approxmnately 
50 per cent. With a 20-c.c. ‘old’ toluene scintillator , 
of petrochemical origin containing 4 gm. per litre of 


_ terphenyl and 1-0 gm. per litre of 2,5-diphenyloxazole, 


and freed from oxygen’, the average of twa 24-hr. 
counts gave a counting-rate of 3°34 + 0:03 counts 
per min. This ‘background’ was regarded as entirely 
satisfactory for the testing of the new method, and 
so no attempt was made to incorporate cooling of 
the photomultiplier or anticoincidence shielding at ~ 
this stage. The necessity for this shielding was almost 
entirely eliminated by-the pulse-height sorting tech- 
nique. The residual counting-rate of 3-34 counts/min. 
was due to (1) the rare cosmic-ray event which 
dissipates energy in the range of 40-100 keV. in the 
liquid ; (2) y-radiation which has been scattered in 
the shield’ until its energy is’ in the same range; 
(3) trace contamination of the materials of the photo- 
multiplier and glass cell ; ;. (4) a long ‘tail’ on the 
photomultipliér ‘noise’ curve, possibly due in part 
to extremely-rare cosmic- and y-ray interactions with 
the materials of the photomultiplier. 

Tbe synthesis of a toluene sample containing 
modern carbon was carried out as follows. The sample ~ 
was burned in a ‘Vycor’ combustion tube, and the 
carbon dioxide evolved was trapped in a solution of 
barium hydroxide. After washing and filtration, the 
barium carbonate was treated with peghloric acid 
to: regenerate the carbon dioxide at a rate which was 
automatically controlled to correspond to its rate of 
absorption in a Grignard reaction to form benzoic 
acid. In other respects the procedure was similar 
to that recently reported for the reparation of 
labelled benzoic acid’. One gm.-mole of barium 
carbonate was employed, and a yield of 80 per cent 
based on carbon dioxide was obtained. The reduction 
of benzoic acid to benzyl alcohol was performed in a 
diethyl ether solution employing lithium aluminium 
hydride as a reducing agent. A yield of 90 per cent - 
was obtained. The benzyl alcohol was brominated 
with phosphorus and bromine in 75 per cent yield. 
The benzyl bromide was then converted to toluene 
with lithium aluminium hydride’. 

The ‘modern’ toluene obtained from this synthesis 
was then mixed with ‘old’ toluene to simulate samples 
of 16,800 years, 24,800 years and 35,000 years. The net 
sample counting-rates were determined to be 1-86 + 
0-04, 0-94 + 0-04 and 0°30 + 0-04 counts/min., re- 
spectively, based on the average of two 24-hr. counts in 
each case. Fig. I shows ths results of these measure- 
ments, and indicates that the counting-rates are 
consistent and agree within statistical error. From 
the accepted half-life of carbon-14 and the known 
amounts of ‘modern’ carbon present, it was estimated — 
that the carbon-14 counting efficiency was approx- ` 
imately 50 per cent. 

It is evident érom Fig. 1 that results of significance 
can be obtained for ages as great as 45,000, years 
with samples*of the vane ares here, and a counting 
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Fig. 1. Counting-rate plotted against age of sample for three 20-e.¢, 

samples of 16,800, 24,800 and 35,000 years, respectively. The 

standard deviation o of the~background, for a 2-day count, is 

shown, It is evident that’ a-45,000-year sa fe will give an 

effect twice as large as the standard peueen o: the oes 
coun 
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period of two to three days. Our results are shown 
in Table 1, together with comparable results (collected 
by Arnold‘) for other methods. 

The results of this investigation show that a liquid 
scintillation counter employing toluene from sample 
carbon as the solvent can be utilized for carbon-14 
age dete 
multiplier tube. The present synthesis, however, is 
somewhat involved for routine measurements of 
large numbers of samples. Further work in our 
laboratories on @ simple synthesis of methanol from 
carbon dioxiffe shows considerable promise for de- 
velopment of a routine liquid scintillator technique 
for age determination’, giving results comparable to 
those described above. Dr. J. R. Arnold, in an 
independent investigation, has proposed the use of 


-liquid scintillator techniques, but has used a more 


complicated counting assembly which appears. to 


Table 1 
33 per cent 
Screen Gas ethanol Toluene |’ 
wall counter sc ntillation domiia Mon 
counter counter (ref, 8) 


(rof. 7) coun 
(ref. 1) iacat lono) (1090-mi. ceil) oe: veel) 


Sample size 
gm. 

Counting 
efficiency 

wort cent) 
et sample 
counting- 
rate (con- 
temporary 


carbon 
(oont hain. ) 
Background 
counting- 
rate (counts/ 
min. 


75 


34°5 


30 0 
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tions, with a single uncooled photo- 
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give & somewhat higher background, even when one 
allowance is made for his larger cell volume. 

We are indebtec to the Wenner-Gren Foundatiop 
for support of this work, and to the National Researc 
Council of Canada for a grant-in-aid covering certain 
aspects of the invastigation. 
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Chemical Effects associated with ‘Colour 
Centres’ in Alkali Halides 


MEASUREMENTS of the chemical effects of colour 
centres have previously been made on additively 
coloured crystals»? and on crystals irradiated with 
X-rays®»4, The usual method of measuring electron- 
excess centres has been to follow the change of pH 
which occurs on dissolving the crystals in water, due 
to the reaction e + H,O = 4H, + OH. This 
method is subjecs to. errors due tô the variable 
carbon dioxide cortent of solutions; and large effects 
have been reported with untreated material’. We 
have found that measurement of the gas evolved on 
dissolution of a treated crystal in carefully degassed 
water can be used successfully. Analysis of the gas 
in a Blacet—Leightcn micro-apparatus always revealed 
95-99 per cent Aydrogen present. This method 
entails no uncertamties due to solution effects, and 
blank results were always obtained with untreated 
crystals. It can be applied most easily to concentra. 
tions of centres in the region of 108 per cm.® pro- 
duced either by. edditive coloration or by ionizing 
radiation. Direct zomparison of this chemical effect 
with the optical absorption of the F-band in additively 
coloured crystals is difficult at these concentrations, 
since very thin sections are required, and an appreciable 
concentration of other centres is usually present. 
However, work is :n progress to correlate the optical 
and chemical effects of additively coloured crystals 
in carefully chosen specimens, so that further com- 
parison may- be made with irradiated crystals. ” 

Electron defect centres have been me@sured! in 
irradiated sodium chloride crystals by*using the 0-. 
tolidine reagent for fheasuring the ‘free chlorine’ con. 
tent of solutions produced by dissolving the crystal in 
water. We have used this method and another based 
upon the oxidation of I~ to freeeiodine, measured 
spectrophotometrically as I,~ in buffered solutions, 


Both methods gave siffilar results on the same samples 


but the iodometric 


of ai sodium chloride ; ; 


t 
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methi was RE more reliable and proved easier 
to standardize. 

e radiations of scdiym chloride crystals were 
carried out using @ 5 vamp. target-current of 1:25 MV. 
electrons from a Van de Graaff generator. Relatively 
large concentrations of centres (5 x 1017 — 2 x 1019/ 
em.*) could be produced depending on irradiation 
conditions, and fhemical effects were easily measured 
on specimens down to 10 mgm. in weight. The 
following results have been observed. 

(1) Stability of centres. A sample of irradiated 
sodium chloride ground up to give a homogeneous 
mass gave the.same analysis based on oxidizing 
power over a period of four weeks, being kept dry 
and in daylight throughout. ~ 

(2) Analyses by the methods discussed abous 
showed that, on the same sample, electron excess 
and defect concentrations were equivalent. A pre- 
vious explanation® of the stability of the F-centres 
produced by electrons was that chlorine, presumably 
equivalent to the number of F-centres, escaped from 
the erystal. Our results, plus the fact that these 
crystals can be bleached entirely by heating to 250° C., 
are in keeping with the mechanism proposed recently 
‘by Varley’, but can also be explained on the model 
of a stable Vs centre, proposed by Seitz’. 

(3) If a crystal was kept at room temperature 
by cooling with an air blast during irradiation, 
measurements showed that after 20 min. a repro- 
ducible saturation value of 7 x 101’ centres/cm.? was 
reached. Fig. 1 shows the absorption spectrum of 
such a crystal, indicating the formation of well- 
defined F- and M-bands. 

(4) Without the cooling effect of an air blast, the 
crystal, bécame distinctly warm under irradiation at 
the same intensity, and a large increase in the number 
of centres became noticeable. After 2-3 hr. continuous 
irradiation, concentrations of centres up to 2 x 101*/ 
cm.? were measured and the crystal became blue in 
colour. Fig. 2 shows the absorption spectrum of 
such a crystal, and it is seen that a new band is now 
present instead of the F- and M-bands found pre- 
viously. The absorption spectrum of an additively 
coloured sodium chloride crystal is also included in 
the diagram. The main band appears to be the 
colloidal band described by Scott, Smith and 
Thompson’, which has also been obtained in irra- 
diated samples by Westervelt (see discussion, ref. 9), 
while the small band at 400 mp may be analogous 
to the band of wave-length rather shorter than that 
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700 BOO 380 L000 


WAVELENGTH IN maa 


© Pig. 1. Sodium chloride dosed to saty@tionat room temperature ; 


25 MY., 5 vamp, Measured at room temperature. lickness 


626 cm. 
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of the F-band found in potassium iodide aun? 
excess metal. 

(5) It has been eee that crystals of sodium 
chloride containing high concentrations of colour 
centres produced by electron irradiation are able to. 
initiate.the polymerization of acrylonitrile in aqueous. 
solution. This effect is not observed with unirradiated - 
crystals, nor with additively coloured specimens ; 
it can only be explained on the assumption that free 
atoms are produced. by irradiation within the crystal, ,_; 
which become available for chemical reaction: on, 
dissolution in water. 

Earlier experiments with electron irradiated pellets. 
of compacted cæsium chloride powder, gave simular. 
results for chemical determinations to tho8® described 
above. Again the highest concentration measured. 
was ~ 2 x 10" centres/em.*. Mr. T. H. Bates, of-this. 
laboratory, has also carried out measurements on 
several alkali halides (sodium chloride, potassium 
chloride, cæsium chloride, potassium “wromide, pot- 


_assium iodide) irradiated in a kilocurie cobalt-60 


y-source for periods up to 20 hr. Chemical changes 
due to the production of free halogen atoms were 
observed as before, although the scale of effects wag 
reduced. _ tery 
This work will be reported in full elsewhere. Our 
thanks are due to Mr. J. D. Milne and Mr. B. Morris; 
who kindly operated the Van de Graaff ad 

during the irradiations. 
W. G. BURNS 4 
T. F. WILLIAMS, e 

E Division, a 
Atomic Energy Research Establishment, he 
Harwell, Didcot, Berks. ; 
Jan. 19. 
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Structure of Native and Mercerized 
_- Celluloses 


THE crystal unit‘cells proposed by K. Meyer and 
H. Mark! and K. Meyer and eL. Mish? for cellulose 
lattices I and II, and for which there seemed to be 
general agreement,” have been discussed recently by 
M. K. Sen and S. ©. Roy*. These authors have 
given æ new interpretation to X-ray diagrams 
obtained from these fibres, based on the existence of 
a strong diffraction intensity corresponding to a 
reticular, djstance of the order of 14 A. This inter- 
ference result had hitherto not been observed for 
these substances. This new interpretation has been 
considered with certain reservations by G. O. War- 
wicker and H. J. Vellard’, who have pointed out 
the causes of errors already remarked upon by other 
investigators. H. J. Woods‘, on the other hand, has 
observed a small-angle spot for jute very near that 
observed by Sen and Roy. p 

, It seemed worth while to us to repeat this work 


on a group of textile fibres (ramie, viscose, linen, . 


‘Fortisan’, etc.) using experimental techniques beyond 
criticism. 

X-ray diagrams were obtained with a diffraction 
camera which was designed especially for fibre studies®. 
In brief, the film is placed in a vacuum, the X-ray 
beam coming from a copper anticathode is mono- 
chromatized by reflexion 





NATURE 





è Oa 


beam from a tube having a chromium anode, we 
ehave observed the spots noted by Sen and Roy. 


Moreover, monochranmatization of the beam causede 


these spots to disappear. This proves that in the case 
of substances which are as badly crystallized as the 
textile samples, one must give special attention to 
experimental techniques, and in pagticular to the 
composition. of the X-ray beam used. e 
C. LEGRAND A. GUINIER 
_ A. BONNEMAYEE P. ANTZENBERGER 
Institut Textile de France. Conservatoire des Arts 
et Métiers. 
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Synthesis of Poly-S-Allylcysteine — 
(PoFy-Deoxo-Alliin) 
We wish to repors briefly én the synthesis of poly- 
S-allyleysteine (IV_ (poly-deoxo-alliin), from 1-S- 
allylcysteine (I), by she route indicated in the scheme : 








from a curved quartz CH, CH, CH, CH, 

crystal, and the focaliza- | | | | 

tion is exact for all angles CH . CH: CH CH > 

within the equatorial plane | l d m . og st 

(Guinier’). CH, H, 2 CHa |. 
The diffraction diagrams | l l I PES 

«may be obtained up to ap-, 

proximately 20 A. Further- | A os = des eee H, oe ts ber. 

more, the mounting of a | 4,0 

double monochromator? ina CH—NH, ber aeE0001 - CH—NH—0 HO— 00—bH—NE —H 

vacuum, making it possible | | 

to obtain diagrams at very COOH 00H CO = n 

small angles, permits us to, (I) ' (I1) (IIT) (IV) 


record the diffusion from 
200 A. up to reticular dist- 
ances correspogding to in- 
tense equat&Tial interfer- - 
ences of the cellulose fibres 
(101) and (101), or (101) 
for mercerized cellulose. 
Diagrams were obtained 
using samples that were 
dried as much. as possible 
humidified. 

In every case no reflexion corresponding to a 
reticular distance of 14 A. could be observed. Only 
jute (an imperfectly delignified sample) gave an 
equatorial spot corresponding to 14 A.; but its in- 
tensity was very weak (4 or 5 per cent of the intensity 
of (101) at the very most). j 

The perfect agreement of the results obtained by 
means of the use of two complementary methods 
indicated that, for the group of cellulose fibres, the 
interference T by Sen and Roy could not be 


(V) 


and then afterwards 


repeated. In the cafe of jute the purity of the cellulose 
must be challenged. 

As a result it appears that the customary inter- 
pretation of fibre photographs will not have to be 
modified. On the other hand, we have succeeded 
in demonstrating that, under apes faulty experi- 
mental conditions, it is possible to o dSrve aberrant 
reflexions. Thus by irradiating the ffbres with a 


CH,=CH—CH,—S—CH,—CH—NH,—> CH, —CH—O0H,_S—CH,—_CH-—-NH—CO 


oe OH 


(VI) 


000,E, 


1-S-Allyleysteine, prepared according to Stoll and 
Seebeck, yielded ths appropriate N-carboxyanhydride 
(III), via the intermediary chloride (II), on passing 
phosgene for about two hours at 60° through a sus- 
pension in dry dioxane. The solution was evaporated 
in vacuo at 40° and the residue kept overnight in a 
vacuum desiccator over phosphorus pentoxide. The 
remaining crystalline mass (melting point about 50°) 
was recrystallized from dry ethylacetate — petroleum 
ether, and the pure N-carboxyanhydride (IJI) melted 
at 55° witb resolidification at about 115°. 

Polymerization cf (ITT) was carried out*eithef in 
solution or in bulk in high vacuum’ Pyridine, 
dioxane (with the adtlition of a trace of water when 
working in the colc or dry if heating*to about 100°), 
glacial acetic acid or ethanol was used as solvent. 
On heating in bulk in a high Vacuum, actual, poly- 
merization took place only on raising the temperature 


considerably above tə melting point of (III)—ate 
at temperatures of about 100-105°,- 


about re ; 


+l 


< 
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unchanged Leuchs anhydride was recovered. In its 


solutions, the anhydride is much less stable and è 


polymerization takes place readily, especially on 
heating. 

The purified polymers obtained give a biuret 
reaction on prolonged standing ; they are practically 
insoluble in the usual solvents, includin g dilute acids 
and alkali, put partly soluble in anhydrie formic acid, 
glacial acetic acid, dimethyl formamide and dichloro- 
acetic acid. ` 

In the course of the present experiments the di- 
ketopiperazine derivative (VI) was also obtained 
from the ethyl ester (V). 

The experiments described here are part of an 
investigation on the polymerization of amino-acids 
and their derivatives, containing unsaturated bonds, 
the results of which will be published at a later date. 

Max FRANKEL 
ALBERT ZILKHA 
Department of Organic Chemistry, 
The Hebrew University, 
Jerusalem. Jan. 25. 


1 Stoll, A., and Seebeck, E, Helv. Chim, Acta, 31, 189 (1948) 


Proof of the Heisenberg Relations 


' Since Heisenberg’s uncertainty relations play an 
essential part in quantum mechanics, especially in 
the discussion of the dual wave-particle aspect of 
matter, the derivation of these relations is of import- 
ance. We became interested in this problem in con- 
nexion with a lecture course on quantum mechanics 
given by one of us. In this course we wished to give 
a derivation of the Heisenberg relations which was 
rigorous without, however, involving commutator 
relations. 

In the literature we found that, of the many text- 
books in the field, some give only an outline of a 
proof, some give a qualitative proof based on the 
analogy between wave mechanics and optics, using 
the properties of wave trains, some use commutator 
relations,’ while Moyal! and Weyl use the Schwartz 
inequality. The well-known. proof due to Heisenberg?, 
which is also given by Pauli and Rojanski, is the kind 
of proof we had in mind. Unfortunately, this proof 
is not completely rigorous, and it is the object of this 
communication to modify Heisenberg’s proof slightly 
to make it so. 

Restricting ourselves to the discussion of the one- 
dimensional case, let y(x) be the normalized wave 
function of the electron with its Fourier expansion, 


bia) = {4 (o) exp(2rica)do (1) 


where a is the position of the electron, and o the 
wave number. We have from equation (1), 


A(s) = fy oxp(— 2ntox)da (2) 


We introduce now the mean position, £o, the mean 
wave number, o,, the uncertainty in position, Az, 
‘and the uncertainty in wave number, Ac, by the 
equations, 


e 
Lo see [eiye dz, Og = 
d 


foia |? do, 


Aart cs [le—zo)tIyl* go, Age [(o-o.)"14/ ds (3) 


We choose the origin of the x ang o scales in such 
e2 way that 2) = c, = Q, so that the last two equa- 
tions (3) become 
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AT? = ferg! dx, 


Ac? = fo: |4|? dg = (4re)-+ ay dx (4) 


+ 
the last equation following m the usual way. 
It is clear that the following inequality will always 
hold, irrespective of the choice of constant a: 


l lamp + (O4/ez)? > 0 . (5) 


From expression (5) it follows by the usual analysis 

that a2 
a Ax? + 4n®*Ac* > a (6) 

At this point, Heisenberg puts a = (2Az*)-? and - 
thus obtains the Heisenberg relations. There is, 
however, no obvious reason for this choice of a, and 
by choosing a different value one could derive rela- 
tions between Az and Ac which would be completely 
different from the Heisenberg relations. 

The proof of the Heisenberg relations, however, 
can be completed in the following way. From in-. 
equality (6) we see that the smaller Az? is, the larger, 
in general, will be Ac? and that the smallest com- 
bination occurs when the equality sign holds, that 
is, when ¢ satisfies the equation, 


asp + (pje) = (7) 

The wave function satisfying ae (7) is of 

the Gaussian form and a ıs now related to Av? by 

the equation a = (2Azv*)-1; but this is not necessarily 

true for a different form of p. Substitutmg this 
value of a into equation (6), we get, 


Ac.Ac = 1/4x (8) 


and since the situation is less favourable when } does 
not satisfy equation (7), we get in general As. Ax >. 
l/4x as before. 
D. TER Haar 
W. M. Nico 
Department of Natural Philosophy, 
University, St. Andrews. — 
Jan. 19. 
1 Moyal, J. E., Proc. Camb. Phil. Soc., 45, 119 (1949). 


2 Heisenberg, W., “Die Physikalischen Prinzipien der Quantertheorie” 
(Hirzel Verlag, Leipzig, 1930). 
t» 


Germination of Rice Embryo under Water 
and its Relation of Growth to Endosperm 
Fractions 


Ir is a well-known fact that rice seeds are capable 
of germination under water and the coleoptile of the 
rice embryo grows more rapidly and more extensively 
under water than in air. Yamada! suggested that 
the superior growth of the rice coleoptile under water 
is due to the decreased capacity of the coleoptile 
tissue for destroying auxin under water as compared 
to the extensive capacity of the tissue for destroying 
auxin in air. Sircar and Das? have shown that the 
auxin of the rice endosperm gradually decreases with 
the growth of the coleoptile and woot; such gradual 
consumption of auxin is stopped {abruptly when the 
embryo is detached from the end 

It has been observed that some factor present in 
the endosperm has a distinct inhibitory effect on the 
growth of the rice embryo kept under water or grown 
in air. Experiments were carried out with husked 
rice grain (variety Bhasamanik) from which different 
fractions of endosperm were removed, kepteunder 
water and om agar slopes if air in darkness at 25° C, 
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Table 1. GROWTH OF Rion EMBRYO (VAR. BHASAMANIK) KEPT UNDER 
WATER AND IN AIR, 144 HR, OLD AT 25°C, IN DARENESS ə 


In atr 


Coleop- 
tile 
(mm.) 


Under water 


Mego- 
cotyl 
(mm.) 


Root 
(mm.}) 


458 
43:8 
413 
20 0 


70 
7 2 
T4 
6:0 


58 4 
70 2 
613 
371 


ž endosperm 
Embryo with 
endosperm 
mbryo with 
ł endosperm 





Tt is evident from Table 1 that the coleoptile of 
submerged embryos and the root growth of air- 
grown embryos have been accelerated by the elimina- 
tion of a portion of endosperm. When more than 
half the endosperm was removed, no such effect of 
acceleration was observed. Under water, the growth 
of root and second leaf is almost completely sup- 
pressed, the hollow coleoptile elongates by its taper- 
ing end and it never breaks open. In complete 
darkness the germination of rice seed under water 
is significantly inferior to that in light (even so little 
as one or two minutes exposure in every twenty -tour 
hours). In darkness, suppression of the mesocotyl 
growth of the submerged embryo is another interest- 
ing contrast to the much elongated mesocotyl of air- 
grown embryos. 

Germination of oat seedlings under vonstant 
illumination results m the suppression of growth of 
the mesocotyl. The reasons for this are not well 
understood. Van Overbeek? has stated: “The growth 
of the mesocotyl is quite dependent on the amount 
of auxin left over by the coleoptile. If this amount 
is large, a large growth will result; if the amount is 
small, then little mesocotyl growth will result”. 
Galston and Baker* have shown that the suppression 
of growth of pea epicotyl is due to the deactivation 
of auxin ight in the presence of riboflavin. 
Yamada? has suggested that, under water, deactiva- 
tion of auxin is less and hence the length of the 
coleoptile is greater ; but there is no reason for the 
suppression ye rice mesocotyl, which should not 
„ccur if the feactivation of auxin is decreased. 
Further, growth of the coleoptile is found to be still 
higher when half the endosperm is eliminated and 
she coleoptile presumably supplied with less auxin 
aither in the active state or in the form of a precursor. 
The reasons for the acceleration of growth by elimina- 
tion of endosperm fractions are not clear. 

It may be presumed that the amount of auxin 
or some unknown factor present ın the rice endosperm 
ig more than optimal -for the early growth of the 
ymbryo; hence elimination of a fraction of endo- 
sperm makes the level of auxin or the unknown 
‘actor optimal for embryo growth, until such elimma- 
ion. reaches a limiting value. Compared with the 
sontrol (embryo with full endosperm and without 
«dded auxin), it has also been found that, on addition 
f indolylacetic acyl to the growing embryo with 
-hree-quarters endodperm, acceleration effects on root 
rrowth were not ogserved. Coleoptile tip also plays 
un important part m the production of auxin in the 
smbryo, for Dasë has shown that excised embryo 
£ rye can produce its own auxin without the mter- 
rention of endosperm. It appears that the whole 

sxroblem is complex and more work is required on 
he nature of transport of auxin from the endosperm 
af the embryo, the quantityeproduced by the coleoptile 
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itself and lastly ho% the growth of different farts 


° of the embryo are regulated. under different conditions. 


Further work is :n progress and the results will 
be published shortly. We thank Dr. I. Banerjee, 
head of the Department of Botany, University of 
Calcutta, for facilitis for this investigation. 

S. M. Smoar 
B. M. Das 
A. Ņ, LARRI 
Department of Bctany, 
University of Calsutta. 
Feb. 1. 
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A Mosaic Disease of Leguminous Plants 
caused by a Strain of Tobacco Mosaic 
Virus © 


Waite collecting viruses for use in investigating 
the inhibition of wirus infectivity by extracts of 
Theobroma cacao L., one was found causing a systemic 
mosaic disease in cow-pea (Vigna unguiculata (L.) 
Walp.) and Bengal bean (Mucuna aterrima Holland). 
The behaviour and properties of the virus suggest 
that it is related tc tobacco mosaic virus, although 
we have been unable to find any previous report 
of strains of this virus infecting leguminous plants 
systemically. 

The leaves of infected cow-pea and Bengal bean 
show hght and dark green mottlng which varies in 
severity, and they are somewhat distorted. The 
disease 1s now prevalent in-these two crops at Moor 
Plantation ; but there is no reason to think that it is 
a recent introduction. Mosaic symptoms have been 
recorded commonly =m cow-pea and Bengal bean since 
1941, not only at Moor Plantation but also at several 
farms of the Department of Agriculture in the Western 
and Northern Regicns of Nigeria. 

The virus is easily transmitted by inoculating sap 
from diseased plaats to cow-pea, Bengal bean, 
Nicotiana tabacum L., Nicotiana glutinosa L. and 
several varieties of French bean (Phaseolus vulgaris 
L.). The only symptoms in N. glutinosa are necrotic 
local lesions; in N. tabacum var. Virginia Hybrid, 
chlorotic primary lesions are followed by a systemic 
mosaic and distorticn of the leaves. The virus from 
cow-pea causes a systemic mosaic on the fourteen 
varieties of French bean tested, in contrast to our 
stock strain of tobacco mosaic virus, which produces, 
discrete local lesions on some varieties but no systemic 
symptoms in any. 

Colourless preparstions of the cow-pea mosaic virus 
were readily made rom the sap of infected tobacco 
plants by repeated precipitation with ammonium 
sulphate, and solutions of the purified virus showed 
the phenomenon cf anisotropy of flow strongly. 
Mr. F. C. Bawden, of Rothamsted Expérimerttal 
Station, found that a purified preparati8n was pre- 
cipitated specifically®with an antiserum» prepared 
against his stock strain of tobacco mosaic virus, and 
with the electron m:croscope Mr. H. L. Nixon found 
that it contained rod-shaped partécles of varying 
lengths, indistinguisnable from the particles of strains 
of tobacco mosaic wru?he had previously examined. 


In the ‘ee glasshouses in Decembér, the 
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B 6 
N produced a systemic mosaic disease in P. 
vulgaris var. Prince. 
This communication, is published by permission of 
“the Director of Cocoa Research. 


R. M. Lister 
J. M. THRESH 
West African Cocoa Research Institute 


Substation, 
Moor Plantation, 
Ibadan, Nigeria. 

March 22. 


Normal Mouth and Intestinal Flora 
of the Ferret (Mustela furo L.) 


ALTHOUGH the ferret is widely used as an experi- 
mental animal, particularly in the study of virus 
diseases, very little work has been done on the 
commensal bacteria of the animal itself. Some work 
on its pathological conditions has been published by 
Hughes!, Momberg-Jorgensen’?, Symmers and Thom- 
son?, Symmers, Thomson and Tland‘, and Skulski 
and Symmers®; but none has been found concerning 
the bacterial flora which can commonly be isolated 
from the mouth and intestine of the healthy ferret. 
The present investigation was made to study this 
flora, in a colony of tuberculosis-free ferrets, main- 
tained in first-class conditions, which has its own 
unit of breeding gills, and is augmented at intervals 
by fresh stock purchased from breeders in the 
surrounding area. 

One hundred and eighteen ferrets were examined 
as soon as possible after joining the colony. Swabs 
were teken from the mouth and throat and from the 
rectum. ‘These were cultured on horse-blood agar 
and McConkey’s medium, and incubated aerobically 
and anaerobically at 37°C. for a minimum period 
of 72 hr. The animals were fasted for 16 hr. before 
being swabbed orally. 

As it was not practicable to kill healthy ferrets, the 
internal organs were not examined. Therefore, no 
results are available for ‘comparison with those of 
Schweinburg and Sylvester® {|in other laboratory 
animals. 

The flora isolated from the ferrets was usually 
mixed, comprising at least two bacterial species ; 
but these were not always the same from the mouth 
and the rectum. The commonest organism was 
Bacterium coli, which was isolated from 108 of the 
118 ferrets (91:5 per cent). Most strains were 
lactose fermenters but nine were atypical varieties, 
The other bacteria isolated, were strains of Proteus 
vulgaris, Staphylococcus albus, alpha- 
hemolytic streptococci, Micrococcus catarrhalis, 
diphtheroids chiefly Corynebacterium xerosis types, 
Pseudomonas pyocyanea and Gram-positive spore- 
bearing bacilli. These bacteria were not further 
identified nor was any selected for individual study. 

The observations are grouped in Table 1 to show 
the site of origin of each bacterial species and the 
.number of times it was isolated, and in Table 2 to 
show thesnumber of ferrets from which one or more 
bacterial species were isolated. 

From these observations it weuld appear that the 
flora of the alimentary tract of the ferret is similar 
to that of other animals. The relatively high propor- 
tion of strains of Brotews which was isolated from 
74 of 118 ferrets (62-7 per cent) might be significant, 
eqn though a comparable propgstion® was reported by 
Goret etal.?, who found itin the fæces of 68-1 [" cent 
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Table 1 
Number of ferrets from which it was {solated 
Bacterium - 
R Oral swab | Rectal swab | Both Total 
Bact. coli, typical 
a coli, atypical 0 
4 
5 
pha-hamolytic 0 
boia hE MOIT Ule Q 
M. catarrhalis 0 
Diphtheroids 0 
Ps. pyocyanea 1 
Spore-bearing 
acilli oe 
f Table 2 
Number of bacterial species 
isolated per forret iL 2 3 4 5 6 7 B 
Number of ferrets : 9 35 36 229 8 1 Q 06 


of dogs which showed no signs of intestinal infection. 
Thé absence of anaerobes such as the Clostridia 
commonly present in the feces of many animals is 
also noteworthy. i 
M. EMZABETH DAVIES 
Animal Health Trust Canine Research Station, 
Kennett, 
Nr. Newmarket, Suffolk. 
1 Hughes, D. DL., in “The UFAW Handbook on the Care and Man- 
imale”, A. 


agement of “Laboratory An N. Worden, ed. (Bailliére, 
Tindall and Cox, London, 1947). 


2 Mone : -Jorgensen, H. C., Acta. Path. Microbiol., Scand., 28, 297 
5 Symmors, W. St. C., and Thomson, A. P. D., J. Path. Bact., 85, 481 
*Symmers, W. St. C., ae P. D., and Hand, C. N., J. Comp. 


Path., ' 63, 20 (195 
* Skulski, G., and Symmers, W. St. C., J. Comp. Path., 84, 306 (1954). 


s Schweinburg, F. B., and Sylvester, E. M., Proc. Soe. Exp. Biol., 


Y., 82, 527 (1953). z 


? Soni P., Brion, A., Joubert, L., Renault, L., Courtis, B., Jouinot, 
e and Clavel, P., Bull, Soc. Sci. Vet. Lyon., 53, 164 (1961). 


Effect of Chloretone on Tunicate™Embryos 


Ir has been known for many years that amphibian 
embryos, allowed to develop under narcosis before 
muscular movements start, show the normal reflex 
and muscular activity when rem from the 
anesthetic!. Amphibian tadpoles iat narcotized 
only for short periods, as they need to feed. 

The tadpoles of Ciona intestinalis do not suffer this 
disadvantage, as they do not feed before meta- 
morphosis. I have found that embryos of Ciona 
placed in 0-1 per cent chloretone in sea water five 
hours before hatching do not show the muscular 
twitching seen in controls and show no hatchmg 
movements at all. In the majority of cases the egg 
membranes eventually disintegrate, but in some they 
remain intact until metamorphosis is well advanced. 
The narcotized tadpoles metamorphose at approx- 
imately the same time as free-swimming controls. 
A. period of free swimming has previously been thought 
necessary for metamorphosis? in the non-viviparous 
ascidians ; but the observation reported here does not 


support this. { ae ae 
Department of Zoology, 


King’s College, 
London, W.C.2. : 
Jan. 31. - 
1 Harrison, Amer. J. Anat., 3, na (1904). - Mathewa and Detwiler, 


J. Exp. Zool., &5, 279 (19 


2 Glaser and Anslow, J. Hap. Zool , 111, 117 (1949). Grave, Carnegie 
Inst. WashePub., 29, 143 (1 925 ). 
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FORTHCOMING EVENTS °, 


(Meeting marked with an asterisk * is open to the public) 


Tuesday, June 14 


ZOOLOGICAL Soorety or LONDON (at the Zoological Gardens, 
Regent’s Park, London, N.W.1), at 6 p.m.—Selentifie Papers. - 


Wednesday, June 15 


UNIVERSITY OF LONDON (at the London School of Economics and 
Political Science, Houghton Street, Aldwych, London, W.C.2), at 
8 p.m.—Mr. John ree fae “Social Policy in Relation fo Hous g”. 
(Sixth of seven-University Extension Lectures of “The Development 
and Pattern, of the Social Services’’.) 


ROYAL MBTEOROLOGIOAL Sooty (Joint meeting with the 
CHALLENGER Sooty, at 49 Cromwell Road, London, 8.W.7), at 
5.15 p.m.—Disoussion on “Wind and Waves".* 


ROYAL Soorety oF TROPICAL MEDICINE AND HYGIENE (at Manson 
House, 26 Portland Place, London, W.1), at 7.30. p.m.—Annual 
General Meeting, followed by Lieut.-Gen. Sir William MacArthur : 
“An Account of Some of Sir David Bruce's Researches, based on his 
Own Manuscript Notes”. 


Thursday, June 16 


-ROYAL Soorety (at Burlington House, Piccadilly, London, W.1), 
eat 4.30 pm.—Prof. ©. H Best, F.R.S.: “Dietary Factors in the 
“Protection of the Liver, Kidneys, Heart and other orean in Experi- 
mental Animals—the Lipotropic Agents” (Croonian Lecture). 


INSTITUTION OF MINING AND METALLURGY (in the Apartments of 
the Geological Society of London, Burlington House, Piccadilly, 
London, W.1), at 5 pe Rnd R. Haslam, Mr. R. D. J. Owens and Mr. 
J. Hancock: “Application of Plastic Igniter Cord to Blasting Opera- 
tions in Metalliferous Mines’: Dr. G. A. Schnellmann: “Concealed 
Lead-Zine Fields in England”. 


LONDON MATHEMATICAL Soormtry (at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W.1), at 5 p.m.— 
Dr. K. W. Gruenberg: “Recent Work on the Commutator Structure 
of Infinite Groups”. 


Friday, June 17 


INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
1 Kensington Gore, London, 8.W.7), at 5 p.m.— Discussion on “The 
Requirement for Radar Charts at Sea”. 


ROYAL INSTITUTION {at 21 Albemarle Street, London, v at 
9 p.m.—Prof. Sir Harold Spencer Jones, F.R.S.: “The International 
™ Geophysical Year”. 3 


Saturday, June 18 


BIOOHEMIOAL Society (in the eye teas of Biochemistry, Univer- 
sity af Oxford), at 11 a.m.—Scientific Papers. 


APPOINTMENTS VACANT 
APPLICATIONS are invited for the following appomtments on or 


before the dates ntioned : 
ASSIS Leet A or LECTURER IN ZOOoLoGy—The Registrar, 


TANT 
The University, Hull (June 15). 

LECTURER (Grade I) IN THE DEPARTMENT OF PHyYSICS—The 
Registrar, The University, Birmingham 15 (June 15). 

LECTURER (with a degree In dairying and a strong background of 
pepe OET) IN DAIRYING AND HBAD OF THE DAMY Scxoor-~The 
Principal eale-Hayne Agricultural College, Newton Abbot, Devon 

une 15). 

- ASSISTANT, Grade B (with a good honours degree and preferably 
industrial or teaching experienco) to teach organic or inorganic chem- 
istry to degree level and general chemistry to intermediate level— 
The Clerk to the Governors, South-East Essex Technical College, 
Longbridge Road, Dagenham, Essex (June 18). 

ASSISTANT EXPERIMENTAL OFFIOER IN THE DEPARTMENT OF 
PHYSIOLOGY AND PLANT CULTURE to assist in experiments concerned 
with the control of plant environment—The Secretary, John Innes 
Horticultural Institution, Bayfordbury, Hertford, Herts (June 18). 

LECTURER IN PUBLIO HEALTH AND SOCIAL MEDICINE—The Secretary, 
The University, Aberdeen (June 18). 

LECTURERS (2) (with teaching and industrial experience and a 

ecial knowledge of one of the following: electrical machinery, vibra- 
tion analysis and engineering acoustics, communications (other than 
radio) ) IN ELROTRICAL ENGINEERING—The Secretary of University 
Court, The University, Glasgow (June 18). 

RESHARCH DEMONSTRATOR IN PURE Maruematics—The Registrar, 
The University, Sheffield (June 18). 

SOIENTIFIC OFFIOnR, Frade 3 (with a university „Sopron of high 
standard ın geronautica engineering or equivalent qualifications, and 
several years experiencd in wind tunnel investigations related to the 
aerodynamic development of aircraft missiles), IN THE AERONAUTIOAL 
RESEAROH LABORATORIES, Department of Supply, Fishermen’s Bend 
Victoria, Australia, to work on the aerodynamic development and 
research relating to new types of aircraft and missiles, and on general 

roblems of low speed aerodynamics—The Senior Representative 
PAP 28) Department of Supply, Australia House, Strand, London, 
W.C.2 (June 18). s 

SENIOR LECTURER (with a degree in pharmacy and teaching and 
research®experience) IN PHARMAQEUTICS—The Reggtrar, College of 
Technology, Suffolk Street, Bi gham (June 18). 
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SENIOR RESEARCH FELLOW or RESBARCH FELLOW IN THE DEPART- 
MENT OF PURE MarTHeEsatics—-The Secretary, The University, 
Birmingham 15 (June 165). 

ASSISTANT LECTURER (Grade III)*IN Puysionocy (Veterinary 
The Registrar, The Unfversity, Bristol 8 (June 20). 

ASSISTANT LEOTURER IN STATISTICS—The Registrar, The University, 
Leeds (June 20}. 

LEGIURER or ASSISTANT (Grade B) (with special interests in in- 
organic chemistry) IN ZHE DEPARTMENT OF MUSTRY—The Clerk 
ts the oo Chelsea Polytechnic, ManresagRoad, London, S.W.3 

une 20). 

TUTORIAL STUDENTS taraduates or about to gradffite) IN BOTANY, 
MATHEMATICS, MEOHANICAL ENGINEERING and PxHysics-——~The 
Registrar, King’s College, Strand, London, W.C.2 (June 20). 

CIURER IN BACTERIOLOGY—~-The Secretary, The University, 
Aberdeen (June 23). ; 

LECTURER or ASSISTANT LECTURER (with special qualifications in 
inorganic or physical clemistry) IN THE DEPARTMENT OF INORGANIC 
rae Ha CHEMISTLCY---The Registrar, The University, Liverpool 

une g 

SENIOR LECTURER IN PATHOLOGY —The Registrar, The Univetsity, 
Sheffield (June 25). 

SENIOR LECTURER IN RADIOCHEMISTRY IN THR DAPARTMBNT OF 
INORGANIC AND PHYSIOA— CHEMISTRY—The Registrar, The University, 
Liverpool (June 25). 

SENIOR LEOTURER IJ THE DEPARTMENT OF PatTHOLOGY-—~The 
Secretary, The University, Edinburgh (June 25). 

PROFESSOR (scholar cf high repute and with extensive research 
work in both experimental and theoretical nuclear physics and ex- 
perience in guiding rescarch in nuclear physics) OF THE INSTITUTE 
FOR NUOCLHAR PHysics—The Director, Institute for Nuclear Physics, 
$2 Upper Circular Road. Calcutta 9 (June 27). 

LEOLURER IN CIVIL EXGINEERING-—The Registrar, The University, 
Sheffield (June 28). 2 

SHELL STUDENTS IN CEEMICAL ENGINEERING—The Registrar, King’s 
College, Strand, London W.C.2 (Jane 28). ° 

LEOLURER IN Marama Ties at the University of Malaya, Singapore 
The Secretary, Inter-University Council for Higher Education 
Overseas, 1 Gordon Square, London, W.C.1 (June 30). 

LECTURER (with experience in the field of inter-connected power 
systems) IN ELECTRICAL ENGINEERING at the University of Sydney, 


-Australla—The Secretary, Association of Universities of the British 


Commonwealth, 86 Gordan Square, London, W.C.1 ee June 30). 
MAY AND BAKER RESHAROH FELLOW (graduate in science, wit 
specialization In biochemistry and plant physiology), to undertake 
research work on plant growth-regulating substances, under the 
direction of Prof. R. L. Wain—The Registrar, Wye College (University 

of London), Wye, Ashford, Kent (June 30). 5 , 

RESEARCH ASSISTANT IN THH DEPARTMENT OF GrOLOGY-—The 
Clerk to the Governors, Chelsea Polytechnic, Manresa Read, London, 
S.W.3 (June 30}. 

SENIOR LEOTURER IN APPLIED MATHEMATICS at the University 
Pia of the Gold Cosst--The Secretary, Inter-University Council 
tor ‘or Education Overseas, 1 Gordon Square, London, W.C.1 

une 80). 

SENIOR RESEAROH FELLOW (graduate in science or chemical 
engineering and experience im coal research) IN COAL RESEAROH, at 
the University of Sydney, Australia, to plan and undertake research 
on occurrence, nature, o> utilization of coal—The Secretary, Associa- 
tion of Universities of tke British Commonwealth, 36 Gordon Square, 
London, W.C.1 (Sydnéy June 30). 

SENIOR TECHNICIAN Ib THE DEPARTMENT OF PAYSICS, TECHNICIAN 
IN THE DEPARTMENT CF CHEMISTRY, and a TECHNICIAN IN THE 
DEPARTMENT OF AGRICULTURE, af the University College, Ibadan, 
Nigeria—The Secretary, Inter-University Council for Higher Educa- 
tion Overseas, 1 Gordor Square, London, W.C.1 (June 36). * 

STUDENTS (honours duates in physics or in a biological aublect) 
IN BIOPHYSIOS and in DICAL PHYSICS, in the Physics ee 
-—The Secretary, Institu-e of Cancer Research, Royai Cancer Hospital, 
Fulham Road, London, 8.W.8 (June 30). 

DEMONSTRATOR (preferably wanting research experience in cytology) 
IN THE DEPARTMENT OF BOTANY-—The Registrar, The University, 
Leeds 2 (July 1). 

CHEAIST or PHYSICIST Senior Technical Officer or Technical Officer 


paves or chemical engineering, or equivalent qualifications), IN THE 
IVISION OF INDUSTRIAL CHEMISTRY, Section of Organic i 

Commonwealth Scienti£fe and Industrial Resear 
Fishermen’s Bend, Melbcurne, Australia, to assist in the developmen 
and application of distilation*and other techniques to the chemical 
examination of fats acd waxes—Chief Scientific Liaison Officer, 


. Australan Sclentific Liason Office, Africa House, Kingsway, London, 


W.C.2 (July 2). 

LECTURER/SENIOR LEOSTURER IN Botany at the University of 
Sydney, Australia—The Secretary, Association of Universities of the 
E er aaa =6 Gordon Square, London, W.C.1 (Australia, 

y 2). 

LECTURERS (2) IN B:oragysIios-—-The Secretary, The University, 
Edinburgh (July 2). 

SENIOR LECTURER IN STATISTICS at Canberra University College, 
Australia—The Secretar7, Association of Universities of the British’ 
er mea 36 Gadon Square, London, W.C.® (Australia, 

y 4). 

LECTURER or ASSISTANT LEOTURER (with medif&l qualifications)» 
IN PHYSIOLOGY—The Rogimtrar, Trinity College, Dublin (July 9). 

SENIOR LECTURER or LECTURER IN PHYSICS at the University of 
Otago, Dunedin, New Zealand—The Secretary, Association of Univer- 
sities of the British Commonwealth, 36 Gordon Square, Lofiidon, W.C.1 
(Dunedin, July 15). 

GEOLOGIST (with a cegree or equivafenie in geology qr passed 
the final examination leading to a degree, and a satisfactory know- 
ledge of (a) petrology @n mperalogy or (b) the geology and mappin 
of glacial and other unennsodl@lated deposits or (c) stratigraphy a 
palaeontopgy) IN TAE “RIsH GEOLĜGICAL SURVBY—The ‘Secretary, 
Civil Servfee Commission 45 Upper O'Connell Street, Dubban (July 29). 


r 4070 . . 


LEOTURER IN ANTHROPOLOGY at the University of Otago, Dunedin, 
New Zealand—The Secretary, Association of Universities of the 
a rea ent 86 Gordon Square, London W.C,1 (New Zea- 

; y 31). 5 

LECTURER IN PHILOSOPHY at the University of New England, 
Armidale, New South Wales, Australla—The Secretary, Assoclation 
of Universities of the British Commonwealth, 86 Gordon Square, 
London, W.C.1 (Australia, August 1). ` 

ASSISTANT BIOOHEMIST (B.Sc , with a first- or second-class honow: 


degree in chemistry or biochemistry, or the A R.I.C,)—The Adminis- ; 


trative Officer, Grofp Pathology Laboratory, Withington Hospital, 
Manchester 20. @ 

ASSISTANT GOVERNMENT CHEMIST (Fellow or Associate of: the 
R.1.C. (Branch E.) or with an honours fag, in chemistry of a British 
university or equivalent qualifications) in Nigeria, for general analytical 
duties including bacteriological and chemical analysis of water, and 
forensic work—The Director of Recruitment, Colonial Office, Great 
Smith Street, London, S.W.1, quoting BCD.97/14/01. 

BRITISH NYLON SPINNERS LIMITED RESEARCH FreLLow for work 
on the structure of wool and nylon staple fibre fabrics-—-The Principal, 
Technical College, Bradford 7. 

ELECTRIOAL ENGINEERS and PHYSIOISTS (preferably with H.N.S. 
or degree in physics or electrical engineering, or at least H.S.0. (science) 
or equivalent) af the Ministry of Supply Radar Research Establish- 
ment, Malvern, Worcs, for research and development work, mainly 
on radar and electronic ple gr PR Ministry of Labour and 
National Service, Technical and Scientific Register (K), 26 King 
Street, London, S.W.1, quoting D.231/5A. 

LECTURER (Grade II) IN ZooLoay—The Registrar, The University, 
ote Birmingham. Š 

sZEOTURER IN INDUSTRIAL METALLURGY—The Registrar, The 
University, Birmingham 15. 

LECTURER (with a good honours ca in electrical engineering 
and experience in servo-me ) IN ELECTRONIOS-~The Secretary, 
Royal Technical College, Glasgow. 

EOTURER (with a university degree in agriculture, and preferably 
with a knowledge of tropical agriculture and some teaching experience) 
IN AGRICULTURE, at the College of Agricultura, Mauritius—The Ditector 
of Recruitment, Colonial Office, 2 Sanctuary Buildings, Great Smith 
Street, London, 8.W.1, quoting BCD.63/52/06. 

PROFESSORS OF STRUCTURAL ENGINEERING ; HYDRAULIO ENGINEER- 
ING; MECHANICAL ENGINEERING; and MEOCHANIOAL ENGINEERING 
with special qualifications in applied thermodynamics and machine 


design ; Electronics and Telecommuntications Engineering; Mathe- 
matics: Physical Chemistry; Chemical Engineering and Applied 
Biology, at the Israel Institute of Technology, Haifa, Israel-~The 


Boore ae Technion Society of Great Britain, 88 Wimpole Street, 
ndon, W.1. 4 \ 

RESEARCH ASSISTANT (Ph.D. standard), for work on reaction 
kinetics at gas-solhd interfaces—Dr. F. C. Tompkins, E.R.S., Impertal 
College, London, S.W.7. 
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REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Publications of the Thoresby Society. Kirkstall Abbey Excavation-— 
Fifth Report, 1954. Pp. 67~-82+plates 9 and 10. (Leeds: Thoresby 
Society, 1955.) 12. {124 

Lundy Field Society. Eighth Annual Report, 1954. Pp. 4543 
plates. (Exeter: L. A. Harvey, University College, 1955. (Secretary, 
Lundy Field Society).) 2s. 6d. 124 

Aluminium Development Association. Information Bulletin No, 7: 
Machining Aluminium. Pp. 56. (London: Aluminium Development 
Association, 1954.) 2s. 124 

General Register Office. The Registrar General’s Quarterly Return 
for England and Wales. Births, Deaths and Marriages; Infectious 
Diseases; Weather; Population Estimates. Quarter ended 31st 
December, 1954. (No. 424, 4th Qtr. 1954.) Pp. 35, (London: H.M. 
Stationery Office, 1955.) 2s. net. [124 


Ramblers’ Association. Annual Report of the Ramblers’ Assoola-. 


tion, 1954. Pp. 84. (London: Ramblers’ Association, pags [124 
Science Masters’ Association. Repart of Committea and Balance 
tty 1954. Pp. 34. (London: „Science Masters’ ad 
Royal Technical College, Glasgow. Annual Report of the One 
Hundred and Fifty-Highth Session, 1953-1954. Pp. 40. (Glasgow: 
Royal Technical College, 1954.) S ~ [194 
Rowett Research Institute. Collected Papers—Summary and 
Subject Reviews. Vol. 11. Pp. 44. (Bucksburn, Aberdeenshire : 
Rowett Research Institute, 1955.) 6s. [194 
Veterinary Reviews and Annotations. Vol.1, Part 1 (April 1955). 
Prepared by the Commonwealth Bureau of Anima] Health, Weybridge, 
Surrey, England. Pp. 54. (Published half-yearly, two issues per 
evolume. Annual subscription, 25s.) (Farnham Royal: Common- 
wealth Agriquitural Bureaux, 1955.) ` 104 
Scottish Education Department. Supply of Teachers of Mathe- 
Inatics and Scier&e in Scotland: Report of the Committee appointed 
@by the Secre of State for Scotland. Rə. 40 (Cmd. 9419), (Edin- 
burgh: H.M. Stationery Office, 1955.) 1s. 6d. net, {194 
Ministry of Education: Science Museum. Handbook of the Collec- 
tion Illustrating Temperature Measurement and Control. By J. A. 
Chaldecott. Part 2: Cata of Exhibits with Descriptive Notes. 
Pp. vi+57+6 plates.e (Rondon: H.M. Stationery Office, 1955.) 
833. 6d. wet. : 194 
Department of Scientific and Industrial Research. Report of the 
qQvater Pollution .Research Board, wi e€ Report of the Director of 
Vater Pollution Research, for tHe year 1954. Pp. vi+-65 4 plates. 
(London: H.M. Stationery Office, 1955.) 3s. 6d. net. T194 


“@ 


` of the Dominion Observatory, Ottawa. 
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. Other Countries 


_Verdffentlichungen des Fraunhofer Instituts Freiburg I.B. Sonnen- 
Zirkular für die Monate Oktober, November, Dezember, 1954. Pp. 
44. (Freiburg I.Br.: Fraunhofer Institut, 1955.) 124 

Canada : Department of Mines and Technical Surveys. Publications 
of the Dominion A irophyaicay poet vatory, Victoria, B.C. Vol. 9, No. 


13: Spectrographic Orbital Elements for thé Binary H.D. 1105383. 


By Andrew MokKellar and Hubert Reeves. . 899-406. 25 cents. 
“Vol. 9, No. 14: The Orbits of Two F-'Type Spectroscopic Binary Stars. 
By K, 0O. Wright and B. E. Pugh. Pp. 407-414. 25 cents. Vol. 10. 


No. 3: On the Radial-Velocity Variations of x Draconis. By Anne B. 
Underhill, Pp. 79-86. 25 cents. (Ottawa: Queen’s Printer, 1954 
and 1955.) Mi : [124 
Canada: Department of Mines and Technical Surveys. Publications 
Vol. 14: Bibliagraphy of 

Seismology. No. 14: Items 8802-8546 (July to December, 1953.) 
By W. E. T. Smith. Pp. 1+281-308. (Ottawa? Quéen’s Printer, 
1956.) 25 cents. {126 
Canada: Department of Mines and Technical Surveys. Geological 
Survey of Canada. Memoir 276: Geology of Harbour Grace Map- 
Area, Newfoundland. By R. D. Hutchinson. Pp. v+43 (5 plates). 
50 cents. Memoir 277: Southeast Cape Breton Island, Nova Scotia. 
By L. J. Weeks. Pp. vii+112+1 plate. 75 cents, (Ottawa: 
Queen’s Printer, 1953 and 1954.) : [194 
Institu& pour Ja Recherche Scientifique en Afrique Centrale. 
(LR.S.A.C.) Cinquième Rapport Annuel, 1952. Pp. 377. (Bruxelles: 
re ee pour la Recherche Scientifique en Afrique consa ii 


+ = ry 4 
Thtety-Agth Report of the Quebec Society for the Protection’ of 
Plants, 1958. Pp. 78. (Quebec: Ministry of Agriculture, 1955.) [194 
Canada: Department of Mines and Technical Surveys. nnual ~ 
Report for the fiscal year 1958-54, Pp. 107. (Ottawa: Queen’s™ 
Printer, 1954.) [184 ’ 
Mitteilungen des Deutschen Wetterdienstes. Nr. 11 (Band 2): - 
Zur Bestimmung der Verdinstung auf möglichst einfache Weise. 
Von Waldemar Haude. Pp. 24. 2.20 D. marks. Nr. 12 (Band 2): 
Fristschutz mittels Propeller. Von Josef van Eimern. Pp. 80. (Bad 
Kissingen: Deutschen Wetterdienstes, 1955.) [194 
Segundo Symposium sobre Algunos problemas matemáticos que se 
estén estudiando en Latino América, Villavicencio-Mendoza 21-25 
Julio, 1954. (Symposium organizado por la Universidad Nacional 
de Cuyo y el Centro de Cooperacion Cientifica de la Unesco para 
America Latina.) Pp. 828. (Montevideo: Centro de Cooperacion 
Cientifica de la Unesco para Americs Latina, 1954.) [194 
Union of South Africa: Department of Commerce and Industries. 
Division of Fisheries. Investigational Report No. 17: The South 
African Pilchard (Sardinops ocellata). Plankton Studies In and 
Around St. Helena Bay, 1950-51. By B. v. D. de Jager. Pp. 26. 
Investigational Report No. 18: The South African Pilchard (Sardinops 
ocellata). Bird Predators, 1958-5. By Ð. H. Davies. Pp. 32. (Pre- 
toria: Government Printer, 1954 and 1955.) [194 
Transactions of the American Phn ropnia Society. New Series— # 
Vol. 45, Part 1 (1956): Clarence Luther Herrick: Pioneer, Naturalist, 
Teacher, and Psychobiologist. By Prof. Charles Judson Herrick. 
Pp. ii+85, (Philadelphia: American Philosophical Society, 1955.) 
1.50 dollars. [194 
Bernice P. Bishop Museum. Bulletin 214: Archeological Fishbones 
Collected by E. W. Gifford in FijL By H 
(Honolulu: Bernice P. Bishop M 


¢ 


[ 
tion to the Eighth Session of the 
ations Educational, Scientific and 
Cultural Organization, November 12~December 1@ 1954, Montevideo, 
peuar. (Department of State Publication 5777 J@®p.14. (Washing- 
ton, D.O.: Department of State, 1955.) {194 

Polish Academy of Sciences. Quarterly Review of Publications. 
Nr. 1. Pp. 36. (Warsaw: Polish Academy of Sciences, 1955.) [194 

World Health Organization. Official Records of the World Health 
Organization No. 69: The Work of WHO, 1954—Annual Report of 
the Director-General to the World Health Assembly and to the United 
Nations. Pp, x+210+16 plates. (Geneva: World Health Organiza- 
tion: London: H.M., Stationery Office, 1955.) 10s.; 2 dollars; 6 


Swiss francs. [194 
Science Tools: the LKB Instrument Journal. Vol. 1, No. 1 (April 
1954.) Pp. 8. (Stockholm: LEB-Produkter, 1954.) - [194 
l'Institut Royal Météorologique de Belgique. Pp._215. (Uccle, 


Bruxelles: l'Institut Royal Météorologique de Belgique, 1954.) [104 

World University Service. Universities in Africa: Report ön a 
Visit in March-April, 1954. By Douglas J. Aitken. Pp. iv-+33. 
(Geneva and London: World University Service, 1954.) [194 








Editorial and Publishing Offices of ‘* NATURE ”’ 
MACMILLAN & CO., LTD., 
ST. MARTIN’S STREET, LONDON, W.C.2. 
Telephone Number: Whitehall 8831. y Phusis Lesquare London 


Annual subscription £6, payabl®in advance, 
postage paid to any part of the world 


Advertisements only should be addressed to 
T. G. Scott & Son, Ltd., Crown House, 143-147 Regent Street, London, W.! 
Telephone Number: Regent 3891 : 
POPRSIE TEE e 
All rights reserved. Registered as a nèwspaper at the General Fost Office 





oo | vä . . j 
i i ‘ N, \ FUR E 
j 
SSS eee ÁŘÁÅĀ O 
No. 4468 ° SATURDAY, JUNE 18, 1955 : Vol. 175 
3 Be Beg —— 
-- . © 
: CONTENTS. | 
ans i Page 
Education in the Modern World ‘ . : . Bh: i ae * 1051 
Greek Mathematics. By Dr. H. R. Calvert . : ; A e ey : ‘ s 1053 
Natural and Artiftcial Snow. By G. Seligman ; gs N 1054 
Birds of the South-west Asian Desert. By-Sir Landsborough Thomson, C: B., O.B.E. 1055 
‘Tektopia.” By Dr. F. Sherwood Taylor ; 1055 
A Man-carrying Centrifuge.’ By Wing Commander F: pecan [057 
Semiconductors: No Man’s Land between Metals oe Insulators. By R. W. Douglas i 1059 
The Museum of English Rural Life.’ By J. W. Y. Higg , ; i 5 ; . 106! 
International Conference on Marine Slglogica borsiried By Prof. C. M. Yonge, C.B.E., F.R.S., and F. S. 
Russell, C.B.E., FRS 000a, ; . ; S š . ; ; ; . ; : 1062 
Obituaries: Pe x 
:Engineer-Captain Edgar C. Smith, O.B.E., R.N. By j Foster Petree . ; : f ; ; 1063 
Prof. D. Y. Solandt. By Prof. , Charles H. Best, CLB.E..-F:RiS: se a i : : z Ar 1063 
Mr. C. H. Dinham i ; b ; ; ; : ; 1064 
News and Views : à oi : i, eee 3 t r 1064 
New Physics Laboratories at aiveraity College, den : i 2 i oan 1069 
The Pharmaceutical Society 1070 
Condensation Nuclei; Symposium in Dublin. By Prof. L. W. Pollak : 1072 
Tapeworms of the Family Tetrabothriidae. By the Hon. Miriam Rothschild 1073 
Radio Emission from Jupiter . . 1074 
Abnormal Protein associated with Tobacco Mosaic Virus. By Dr. Aisa Rich, Dr. J. D. Dunitz and P, Newmark; ‘ 
Dr. Rosalind E. Franklin and Dr. Barry Commoner ; 3 : 1074 
Letters to the Editors: a l y | 
- Effect of Delayed Acoustic Feed-back on some Non-vocal Activities.—Dr. H.`Kalmus, P. Denes and Dr; D. B. Fry 1078 
improved Resolution with the X-Ray Projection Microscope.—Dr. W. C. Nixon i 1078 
An Alternative Identification of the Radio Source in the Direction of the Galactic Centre.—R. D. Davies and D. R. W. 
Willlams : ; , ‘ š . 1079 
Effect of Density: Differences « on the Path of Jets. —G. Horn-and Prof. M. W. Thring de ; . 1081 
Fluores@gp@ Centres in Uranium-activated Sodium Fluoride.—W. A. Runciman : $ . n te 1082 
A Method of measuring Stress in Dentures.—E. A. Wain . : i i ` 1082 
The Amorphous Alloy.—Dr. D. McLean . 1083 
Paper Electrophoresis of Reducing Agents.—H. W. Wood’ . [084 
Estimation of Phenolic Substances: Use of Stabilized p-Aminodiethylaniline. “Dr. B. Camber: . . 1085 
Destruction of Isoniazid in the Presence of Hamin.—Prof. Robert Knox, Prof. Adrien Albert and C: W. Rees . 1085 
Some Un | Carotenoids from Two Nudibranch Slugs and a Lamprid Fish.—Dr T. W. Goodwin and Prof. D. L. 
~ Fox 1086 
Intracellular Distribution of Xanthine Oxidase in the Rat Liver.—Dr. Gilberto G. “Villela, Emilio Mitidieri and 
Ottilia R, Affonso . l ; eae oie . . 1087 
Actively Acquired Tolerance to a Mouse Tumour.—Dr. H. ‘Koprowski : i : : Se ee A [087 
Parasitological Significance of Bovine Grazing Behaviour.—J. F. Michel- . ; a aR f 1088 
Classification of Geckos.—-Garth Underwood i l 1089 
Scale-eating Habits of African Cichlid Fishes.—G. Fryer, P. H. Greenwood and Dr E. Trewavas . 1089 
Permanent Preparations of Nematodes.—E. J. Perkins . . : 1090 
Adaptability of Wheat Varieties to Acid Soils—M. Neenan . ', 1090 
Disomit Addition of Rye Chromosome II to Wheat.—Y. Chapman and aon Rile~ ; ; es - 1091 
“The Sources of Eddington’s Philosophy.” —Prof. Herbert Dingle . . ; : : : . 1092 





Editorial nd Publishing Offices of Nature 
MACMILLAN & CO., LTD., ST. MARTIN’S STREET, LONDON, W.C.2 
Telephone Number : Whitehall 8831. Telegrams : Phusls Lesquare London 


Annual ghoscription £6, payable In advance, postage paid to any part of the world 


eo: + 
Advertisements only should be addressed to ~- . ° 
T. G. Scott & Son, Ltd., Crown House, 143-147 Regent Street ‘London, W.i ° 
f Telephone Number : Regent 389! ; Bi X 


d —— a e ‘ 
All sights reserved. Registered as a T the General Post Office 


yr = 


@. 


dexii . NATURE Juneel8, 1955 


CHAPMAN & HALL 


e ’ a Published 25th June 


NEW METHODS IN ANALYTICAL CHEMISTRY . 
by 
RONALD BELCHER and CECIL L. WILSON 


B.SC., PH.D., F.R.I.C., F.INST.F, PH.D., D.SC., F.R.I.C., F.I.C.I. 


(Reader i in Analytical Chemistry eader in Analytical Chemistry 
University of Birmingham) - e Queen’s University, Belfast) 


Size: 83 in, X 54 in. 300 pages Hlustrated 1 


GEOLOGY IN ENGINEERING 


by 


J. R. SCHULTZ, PH.D., and A. B. CLEAVES, PH.D. 


(Respectively, Chief, Geology Branch, Winay Experiment Station, Vicksburg, Miss., 
and Professor of Geology, Washington University, St. 'Louis) 


Size: 83 in. x 5 in. 592 pages Tilustrated 70s. net 


PRINCIPLES OF EMULSION TECHNOLOGY 
by 


PAUL BECHER 
(Senior Project Chemist, Colgate-Palmolive Co., U.S.A.) 


Size: 7 in. X 4% in. 149 pages Illustrated 24s. net 


37 ESSEX STREET, LONDON, W.C.2 





- 


PRECISION INSTRUMENTS 
pets 












Refractometers for 
\ndus try and Research 


Our well-known standard Abbe type refractometer has a 
refractive Index scale on glass and is read by transmitted light, 
thus leading to greater convenience In taking measurements and 
a higher degree of accuracy. 


The instrument as illustrated Is supplied with, degree scale arc 
and micrometer screw reading directly to 10 seconds, 
corresponding to a refractive Index accuracy within 0.00005. 
Conversion tables for use with sodium light are supplied. 


Pe 


g °, Cape $ a 3 
Pio 
a Vis 


- We shall be pleased to demonstrate these instruments anq BRITISH 


give any advice within our power, if you will call at our Stand} INSTRUMENT 
INDUSTRIES 


Bellingham & Stanley Ltd. | EXHIBITION 


ttt ee 
DEPT. N, 71 HORNSEY RISE, LONDON, N.19 ~~ EARLS 
ZUS weet, COURT 


PHONE: ARCHWAY 2270 LONDON 


s ' + e" o o oy N : ġ Juna 2B -July 9 1955 


Full particulars senz on application. 






No. 4468 June 18, 1955 


EDUCATION IN THE MODERN WORLD | 


yo reports which during the past two 
years have dealt with the shortage of science 
teachers, the expansion of technological education, 
and the loss of promising students through early 
school-leaving have increasingly emphasized the 
dependence of the effectiveness of educational policy 
in general or of particular measures on public under- 
standing and support. Three years ago, the Advisory 
Council on Seientific Policy commented on an 
obstacle deflecting many of the ablest boys from a 
scientific career—that of the attitude of their parents. 
The recent report on early school-leavmg supplied 
emphatic evidence of the extent'to which the in- 
fluence of the home could be adverse, and of the 
frustration and waste that could result if educational 
policy and institutions were not in harmony with the 
outlook and aspirations of the home. 

References of a similar character are to be found 
in the report from the Federation of British Indus- 
tries’ Committee on the “Shortage of Science 
Teachers”, in that on “Graduate Teachers of Mathe- 
matics and Science” from the National Advisory 
Council on the Training and Supply of Teachers and, 
still more recently, from the Committee on the 
Supply of Teachers of Mathematics and Science in 
Scotland, appointed in October 1953, with Sir 
Edward Appleton as chairman*. None of these 
reports raises the direct question whether the 
“educational system of Britain really fits the society 
in which we live; but the Appleton report in par- 
ticular, although by its terms of reference concerned 
solely with the causes and effects of present and 
prospective shortages of teachers of mathematics and 
science in Scottish secondary schools and possible 
remedies, sees the whole problem against the wider 
background, and its diagnosis and recommendations 
have a valig@@y far beyond the Committee’s field. 
The report itself emphasizes the extent to which 
some of its recommendations will have repercussions 
outside the sphere with which the Committee was 
directly concerned. 

Some of these repercussions impinge on those 
coming from the increased awards for university 
students recently announced by the Minister of 
Education and from those of the working party on 
“Grants to Training College Students”. It will be 
noted that both the Minister, in commending the 
new arrangements to local education authorities, and 
the working party, in urging the adoption of broadly 
similar practices by training colleges and standard 
rates of grant by all local education authorities, 
appeal for co-operation from local authorities. 
Without such sob poration and the public under- 
standing and support upon which it must be based, 
it will be impossible to eliminate the existing wide 
variations in grants, and the anomalies and resent- 
ment which they engender. l 


* Scottish Education Department. Supply of Teachers of Mathe- 
matics and Science in Scotland: Report of the Committee appointed 
by the*Secretary of State for Scotland. Pp. 40. (God. 9419.) (Edin- 
burgh : H.M. Stationery Office? 1955.) is. 6d. net. e, 
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More might perhaps have been said in some of 
these reports of the importance of seeing that the 
local authorities, for example, and the public which 
elects them, clearly understand the reagpns for the 
proposed policy, that its purposes are clearly ex- 
plained and that the real reasons for public expendi- 
ture are understood. The report on early school- 
leaving, indeed, faced this issue frankly in its opening 
paragraph ; but in general more remains to be done 
to establish clearly in the public mind the rtal 
purposes of educaticn, whether it be at the secondary 
level or at that of the training college, the tech- 
nological college or the university. With State 
expenditure on education running at its present level, 
it is imperative thas the public should be assisted to 
understand clearly exactly what we are trymg to do 
in each type of institution, and equally what we are 
not trying to do. 

As a contribution to public understanding, the 
Appleton report is outstanding. ‘The critical im- 
portance of a single problem is clearly displayed, and 
its bearing on the national welfare is indicated as 
well as the implications and repercussions of measures 
designed to deal with the shortage. No reader of this 
report is left in doubt as to the folly of attempting 
to handle educational: problems piecemeal or by 
partisan measures, though there is little that is new 
in the report itself. It is, above all, in presentation 
that the report excels. . 

It begins by emphasizing the gravity of the 
present shortage of suitably qualified teachers, 
pointing out that she development of scientific and 
technological skill upon which the economic pros- 
perity of the nation in peace and its survival in war 
alike depend cannct be achieved xf there is weakness 
at any level in the educational structure. Although 
the final stages of the education of those entering the 
scientific and techrological professions are conducted 
by the universities and colleges of technology, these 
institutions look to the schools for a student entry 
which is adequate in both quality and quantity. 
Any madequacy in the teaching-of mathematics or 
science at school is therefore a national problem, and 
if it remains unsolved it endangers our economy and 
even our safoty. 

Distinguishing four categories of teachers of 
mathematics, the report assesses first the nature and 
magnitude of the problem, and here it supplies fresh 
information specifically for Scottish schools. Of the 
first of the four categories—specialist teachers with 
a first- or second-ckiss honours degree or its equivalent 
and a specialist course of teacher training normally of 
one year—there wes in October 1954 an actual shortage 
of 294, and it is estimated that the sh@rtage in 1957, 
will be about 500.7 After that year, however, such 
teachers will be lost by death or retirement at the rate 
of fifty a year, while on presegt trends only thirty a 
year will be recruized. At the same time, the number 
of pupils in sec8y-daey schools will be increasing, as 
a resuft, of the Ligh post*war birth-rates,: from an 


i ° 


+) 


= 


1052 ‘ 
ə 


has 232,000 in 1957 to a peak of about 271,000 
in 1961; and it seems likely that while at present the 


eschools require for full efficiency 18 per cent more 


specialist teachers of mathematics and science, by 1961 
they will require at least 40 per cent more. By then 
the deficiency of specialist eepenets will probably be 
about six hundred. 

Shortagé& of specialist basher are at present 
being made good numerically -from the second 
category of teachers of mathematics and science 
distinguished by the Appleton Committee—sub- 
specialist teachers with an ordinary (or pass) or with 
a third-class honours degree. Of nearly 3,000 such 
graduates employed. in Scottish schools at present, 
almost 2,200 are in secondary schools, and of the 
remainder it is estimated that not more’ than 200 
would be available for transfer to secondary school 
work. If these sub-specialists are used to fill the 
vacant specialist posts, even by calling on the 200 in 
primary schools and available for transfer, the number 
of sub-specialist teachers of mathematics and science 
in the junior secondary schools is likely to fall by at 
least a hundred during a period whén the number of 
pupils in these schools will rise by 30,000. ' 

This overall shortage of some’ 700 specialist’ and 
sub-specialist teachers by 1961 compares with an 
“accumulated deficiency for grant-aided schools and 
éstablishments in England and Wales ‘estimated at 
3,450 by 1960 by the National Advisory Council or 
2,300 by ‘the Federation of British Industries Com- 
mitted. ` Thè” Appleton’ Committee recognizes that 
graduate ` teachers who' include mathematics or 4 
science subject in their degree course constitute a 
small reserve of non-specialist teachérs which could 
be used if the shortage became more acute; but it 
sees limits to the use which could be made in practice 
of such teachers. As regards the Committee's fourth 
category—general teachers for modified courses—it 
has in mind teachers who undertake with their pupils 
all the instruction necessary in such cognate groups 
of subjects as English, history and geography, or 
arithmetic and elementary science. 

Obviously at this point we touch on the extent to 
which modification of the curriculum could alleviate 
the shortage. The Appleton Committee firmly rejects 
the idea of restricting science teaching in schools as 
a means of saving teaching power ; ; but on a long- 
term view the way in which science is taught, either 
in school or university, must powerfully affect the 
supply’ and the quality of science ‘graduates and 
thereby of teachers. Of the quality of science teachers 
the report says little. The decline in academic 
standards of those éntering the profession is accepted, 
and the Committee is also fully aware of the danger 
of deterioration of standards when specialists are 
‘replaced by sub- specialists, and the latter by non- 
specialists. eAble pupils, inadequately trained at 

®@gchool ‘in the more advanced’ werk in mathematics 
and scierice, may find themselves unprepared for the 
‘study of these, subjects at the university-level. Other 
pupils, through maty introductién, may fail to 
realize their aptitude, for such sybjects and turn 
elsewhere ; ; while apart fgom shis, adverse effects are 
félt over T whole‘ school curriculimm when tbachers 
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eare withdrawn from work in their own subjects to 
teach’ some mathematics of science. 

The shortage of teachers of mathematics and 
science, however, is only one manifestation, although- 
by far the most seridus, of the shortage of teacherse 
generally, and of the still more widespread shortage 
of educated man-power. A ‘fundamental cause of 
this general shortage of teachers is to be found in 
changes in the birth-rate; present difficulties in the. 
schools, not ‘only in Scotland but equally in England 
and Wales, are aggravated by the fast «that the 
schools are ‘dealing with the increasing school 
population arising from the high post-war birth-rates 
at the very time when teachers are being recruited 
from the age-groups born i in the ’thirties, when birth- 
rates were'at their minimum. This should indeed be 
a salutary reminder of the importance of foresight 
and flexibilityin planning educational policy. No 
adequate policy can be framed and exesuted if it is 
subject to party political pressure, and the interests 
of the nation and the children are made subservient 
to political doctrine. ` 8 

The Appleton Committee analyses very clearly 
other contributory factors which lead ‘it to conclude 
that the shortage of teachers is but one aspect of an 
overall shortage of educated man-power. So far as 
Scotland is concerned, it points out’ that ‘mathe- 
matics and science have not shared in the Overall 
numerical improvement in the ‘staffing of schools 
between 1939 and 1954, and “the present staffing 
shortage in these subjects will be aggravated when 
the secondary-school population begins to increase, 
from 1958 onwards. It directs special attention to 
one particular feature of the shortage of educated 
man-power which is commonly overlooked. Over, 
the years, the standard of general educeign. required 
of those entering training for many professions has 
been raised, while professional courses have been 
lengthened and final examinations have become more 
exacting. While this is understandable, it has reduced 
the proportion of the population u which the 
professions can draw. i 

Rising standards, in fact, conflict directly wıth 
the need for more récruits, and the Appleton Com- 
mittee suggests that we may have reached a condition 
of unbalance which necessitates reconsideration of’ 
requirements for entrance`to the universities, the 
higher ‘technical institutions and the professions. 
That is highly relevant to the supply of teachers of 
mathematics and science, because that supply is 
affected by the demands of -industry and com- 
merce to @ much greater extent than is the supply of 
other teachers. The Committee notes, for example, 
that“while the annual output of such specialists from 
the training colleges averaged 111 during.the period 
1923-25, 90 in the period 1931-483 and 61 in the 
period 1936-38, it is now soda. It does not 
consider; however, that economic factors are the sole 
reasons' forthe preference of young scientists or 
mathematicians, for a career:in research in industry ` 
or government service rather than in teaching. «The 
passage in whigh the report discusses the considera- 
tions : which (ietermine the choice made by goung 
people is one of the most ‘taportent : in the report. t 
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If the bias against tesching is to be corrected, 
much more positive action will be required than the 
economic adjustments suggested by the Federation 
of British Industries Committee's report and others. 
Those who, like the Applefon Committee, have 
glimpsed the solid. satisfactions which science teaching 
itself can bring must somehow convince the young 
scientist and mathematician that the glamour and 
interest are hot all on one side, the drabness and 
drudgery all on the other. The idea that the teacher 
deals withehis subject on a more or less static level 
must be dispelled, and the fascination and challenge 
he meets in problems of presentation and character- 
building, above all the opportunity and reward of 
being able to train young minds in the subject nearest 
to the heart of the teacher, must be displayed in some 
measure before the budding scientist or mathe- 
matician finally decides on his career. Vision indeed 
1s demanded, but besides imagination we touch here 
on the matter of according the expositor his due 
honour. Failure to recognize the worth of the 
expositor may hinder not merely the use and under- 
standing of science but also the very continuance of 
scientific activity. 

This is essentially a matter of long-term policy ; 
but other measures which the Appleton Committee 
suggest could well be used to improve the position. 
It does not believe that the problem of obtaming 
sufficient recrutts fur tho professions will be fully 
solved by endeavouring to encourage more pupils 
to stay longer at school. It suggests rather that 
the professions need to reconsider their standards. 
Each profession should attract entrants of the 
highest ability, but many professions could 
enlarge ther lower ranks with persons of lees 
ability thagethose whom they seek to recruit at 
present. 

Any such policy makes big demands on the pro- 
fessions for searching mquiry and constructive 
critivism if standards are to bs maintamed while the 
public inte fully served. Moreover, the Appleton 
Committee considers 1t essential that an imcreasing 
proportion of the population shall be trained as 
scientists or technologists, and, like the Advisory 
Couno:l on Scientific Policy and the Federation of 
British Industries, it suggesta that the opportunities 
in science should be made more widely known both 
in the schools and to university students who seem 
to have equal aptitude for a branch of science and 
for some other study, and find difficulty in deciding 
in which to specialize. Sumularly, 1t suggests publicity 
should be given, not only to thè advantages of pro- 
fessional careers in general, but also to the very real 
attractions of a teacher's life. 


So much for the general considerations put forward 
in the report of thg Appleton Committee. They make 
its report of high¥importance, even apart from the 


detailed recommendations, some of which may be 
regarded as short-term measures for the amelioration 
of the present grave shortage of teachers of mathe- 
matics and science. The report as a whole is an 

outstanding contribution to the present discussion 
of the form and purpose of education, in the world 


of to-day. 
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Science Awakening ° 
By B. L. Van der Waerden. (Engbeh 
Arnold Dresden.) Pr. it +306 -4-28 plates. (Groningen: 
P. Noordhoff, Ltd., 1954.) 19 florins; 5 dollars. 


CIENCE has hal many meanmgs; put to the 
modern layman it means primarily “what goes 
on in laboratories”, and this must be taken as the 
generally accepted meaning of the word in the absence 
of any context. Science m this sense began at the 
Renaissance in the -ifteenth and sixteenth centuries. 
Before this time philosophers had speculated about 
astronomy, optics, applied mathematics and chem- 
istry ; but they had done little more than speculate 
and had not thougtt of testing thew speculations by 
controlled experiments. Mathematics 1s not usually 
included within the scope of the word science, so that 
it is necessary to refer, for example, to “a course of 
study in science and mathematics’. The title of the 
book under review may thus be said to be misleading, 
for, instead of describing the origins of the modern 
scientific era, it gives an account of Greek mathe- 
matics and its origins. 
The book ai with relatively short accounts of 


ha aos ca ia a pr system 


laced the 
Ra ee ae Gly ato ava in years 
ago. 


Although the Greeks themselves believed that 


of the ac lg harap e oy gr 
Babylonian mathe-natics which supplied a basis for 
the remarkable Greek efflorescence. Prof. B. L. Van 
der Waerden. gives a most illuminating picture of this 
early mathematics. Photographs of the papyri and 
cuneiform tablets are with 
of the texts, so that an idea is given of the original 
material with whioh the mvestigator has to work. 
He gives copious translated extracts from such texts 
as the papyrus, with occasionally a literal 
translation followed by the modern mterpretation. 
The account of Greek mathematics from 600 3.0. to 
about a.D. 500 occupies nearly three-quarters of the 
book and is divided mto five chapters. Each of the 
first four chaptere covers approximately a century, 
and. the last describes the decay of Greek mathematics 
from the time Se about 200 B.C. 


Prof. Van der aerden, with his ience of a 
hfe-time spent in algebraic studies, is able to penetrate 
the mode of thought of the pioneer mathematicians 


and to convey something of if to the reader. He uses 
his msight to io dedii the origin and authorship of some 
of the books of Eucld’s elements. The problems of 
the duplication of the cube and the squaring of the 
circle exercised tke thoughts of many of“the Greek 
mathematicians whose works are analyfed. Some of 
the author's deductions are based on slender evidence, 
which is surprising, since,he has a w&rd to sgy on this 
fault in the preface. For exarpple, he inquires how 
Eupalinus in 530 8.c. could toSstruct a gtraight 
aqueduct a long . through a mountain, 
from both enës at once, and says he muss 
have the ‘Gioptra’, an instrument described 


translation by. 
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neay six centuries later by Heron of Alexandria in 
A.D. 6 


are chronological summaries in tabular form of 


Egyptian, Babylonian and Greek mathematics against - 


the background of general history. There are twenty- 
eight excellent photographic plates‘ which have been. 
carefully choséh to stimulate interest and to reinforce 
the argum8nts of the text; an archeologist, H. G. 
Beyen, has written useful descriptive notes about 
them. There is a very good index, and in the preface 
there is a statement of what is new in the book, so 
that anybody who wishes to pass over the general 
outlines of the subject can quickly find the new con- 
trfbutions to knowledge. For those with a knowledge 
of school mathematics and an interest in mathemat- 
ical puzzles and problems, it will be a fascinating 
experience, and not too difficult, to follow the expert 
guidance of the author through the pre-Christian 


- mathematical works and gain an insight into the 


mental processes of these early mathematicians. 
Even the too-frequent misprints and several jarring 
colloquialisms do not destroy the pleasure to be 
derived from this well-presented book. 

i H. R. CALVERT 


NATURAL AND ARTIFICIAL 
m SNOW 


Show Crystals 
, Natural and Artificial. 


By Ukichiro Nakaya. Pp. 


xii+510. (Cambridge, Mass.: Harvard University . 
Press; London: Oxford University Press, 1954.) 
80s. net. s 


ALLING snow has fascinated observers since 

eariy days. Olaus Magnus is believed to have 
made the first sketches of snow crystals’ about 
A.D. 1550. More faithful drawings . showing the 
hexagonal symmetry were made in the seventeenth 
century ; but it was not-until the later eighteen 
hundreds that scientific study of the formation and 
development. of the subject began, culminating in 
the important work of Hellmann in 1893. In more 
recent years many contributions to the subject were 


made, notable among which were those of Bentley 


and Humphries in 1931. They photographed many 
thousands of snow crystals and published photo- 
micrographs of more than two thousand of these. 
Their method, however, was by no means perfect, 
and it was not until a few years later when Prof. 
Ukichiro Nakaya devised means of ensuring prac- 
tically perfect reproduction that.the picture of the 
snow crystal became a true one. . 

In 1930 Prof. Nakaya joined the Faculty of Science 
of Hokkaidé University, Sapporo, Japan, as professor 
of experimental physics. Severe winters on the high 
ground in the centre of this northerly island stimu- 
lated his interest in snow, and two years later he 


«began his investigations on its structure and forma- 


tiom Very soon he must have devised an efficient 
e method of yhotomicrography, because the results of 
“his early observations, which h&sent to me in 1934, 
were already fær ahead of those of earlier workers, 
both in technical detail and in artistic merit. Later 
he improved his lighting technique by using “a little 
obliqué illumination” -, In this way he, succéeded in 
obtaining “a clear picture ofefhe minute, ruggedness 
of the surface as well as the boundary. sh e and 
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distinct images of the internal structure of the 
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l è, crystals”. . 
The book has many,commendable features. There - 


The present book is to a large extent a recapitulation 
of the many papers produced by Prof. Nakaya and his 
associates since the hirties, but only going as far 
as 1946. A concluding chapter deals in summary 
with some later investigations. The first part deals 
with ‘natural’ snow—the many types that were 
observed, their physical properties, symmetry, mass, 
rate of fall and electrical charges. Considerable 
space is devoted to a general classification of snow 
crystals. There are seven main divigiong which are 
sub-divided into some thirty-two specific types. 
These are illustrated very clearly eby a series of 
drawings. One is:immediately prompted to compare 
this classification -wıth that of fallen snow recently 
published on behalf of the Commission on Snow and 
Ice of the International Association of Hydrology, 
in the compilation of which Prof. Nakaya helped and 
which appears as an appendix to his book. This 
was devised for the layman and, although ıb is much 
simpler, the two classifications are in reasonable 
accord. It would have been a useful addition to the 
main classification if each of the photomicrographs 
at the end of the book had its place in the system 
appended to it. 

The second part of the book describes the artificial 
production of sublimation crystals, both of snow and 
‘frost’ crystals (which in: Britain are more usually 
called ‘hoar’ crystals). The difference between the 
two types is that the frost crystals develop on solid 
objects on; or in contact with, the ground, whereas 
a snow crystal grows on to a ‘nucleus’ consisting of 
“an ion or a dust or aerosol particle’ in the free 
atmosphere. While, therefore, the production of 
artificial frost crystals (by allowmg water vapour to. 
rise on to a cooled surface) presented no great diffi- 
culty, the problem of how to make snow crystals was 
& much more. complex one. Ultimately, after much 
experimentation, it was found that ension 
of a fine rabbit’s hair in the cooled section of a 
simple but very ingenious apparatus provided con- 
ditions more nearly approximatimg to those which 
cause the sublimation of a minute deposit of ice on. 
to a particle floating in the atmosph This early 
stage of the crystal the author designates as the 
‘germ’. 

By varying the temperatures and the degree of 
supersaturation, Prof. Nakaya found that he could 
reproduce at will ° ‘almost every sort of snow crystal 
in the laboratory”. By comparmg natural snow- 
crystals with those formed artificially under known 
conditions, he has attempted “to infer to: some 
extent” the structure of the upper atmosphere, tracing 
the changing conditions in the various layers through 
which the crystal fell by identifying the various stages 
of its growth as shown by the photomicrographs. 
It will be interesting to see whether this can develop , 
in such a way as to be of value for large-scale investi-. 
gations of the upper air. 

A final chapter deals very briefly with work done 
on falling snow by Prof. Nakayg and a few other 
investigators since 1946; it ftndes @ section 
tentatively handling the mech of snow crystal 
formation. 

Summarizing, one may call this work a descriptive | 
treatise on the nature of snow as complete and 
detailed as is possible to-day. It is essentially 
empirical—therg is little or no theory. The work 
of the crystallographer scarcely enters into gt. A 
criticism thé remains to be made is that some of 
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the terminology is a little confusing. Two examples 
may be quoted. It has always been accepted that 
amorphous deposits of ice due to the freezing of water 
‘droplets are called rime, whereas crystalline sub- 
limation forms are known as fost (or hoar); yet the 
author speaks of both crystalline and amorphous 
forms of both rime and frost. Again, the term 
‘powder snow’ in this book seems to denote some- 
thing differest from the previously accepted meaning 
of the word as used by snow-craftsmen all over the 
world. These are insignificant criticisms compared 
with the- general excellence of this work. The 
portrayals of snow crystals, upwards of 1,550 in 
number, are of really exquisite beauty and delicacy, 
and the book has been handsomely produced with 
assistance from both American and Japanese sources. 
In giving praise to the author one-should not forget 
his many helpers, whose enthusiasm, one takes leave 
to suggest, Prof. Nakaya has himself stimulated. 
G. SELIGMAN 


6 


BIRDS OF THE SOUTH-WEST 
ASIAN DESERT 


Birds of Arabia > 

By Colonel R. Meinertzhagen. 
plates. (Edinburgh and London : 
Ltd., 1954.) 84s. net. 


WO handsome volumes on the birds of Egypt 

from the same authoritative pen have long stood 
on the ornithologist’s shelves. Now Colonel R. 
Memertzhagen has flanked them with the present 
“work on the area ummediately to the east; he does 
not restrict himself to the political boundaries of 
Arabia, but deals with the whole desert area of 
south-west Asia. Based as it is on first-hand know- 
ledge of amefbject on which there has hitherto been 
only a scanty and scattered lterature, the book wul 
be a standard for many years to come. 

The bulk of the book consists of the systematic 
account of the relevant species and geographical 
races, for eagWof which particulars are given. There 
are also family keys to identification, and sometimes 
a general discussion of a genus. Many of the forms 
are illustrated, in colour plates or text figures, and 
there are maps showing the entire distribution of 
various species and their component races. 

Short notes (listed at p. 72) on a number of general 
topics are mterpolated in the systematic account, and 
there are four introductory chapters dealing respect- 
ively with the physical characteristics of the area, 
with desert coloration, with distribution and migra- 
tion, and with systematics and nomenclature. In 
these general discussions the author is usually 
provocative, often controversial, but always stimu- 
lating. Occasionally he digresses rather far from his 
-main theme“to voice some personal opinion. 

On the vexed question of desert coloration, Colonel 
Meinertzhagen aggees that there is much that is not 
yet known or fully understood. He imclines strongly 
to the view that‘ the characteristic colour of desert 
animals has been evolved as a protection against 
climate rather than against predators; and that, 
although pattern may often be of cryptic value, 
shades of colour are the result of environmental 
influences. ° 

Tht author’s view is that the bulk ofthe migration 
which must traverse the area, from western Asia to 


Pp. xiii + 624-428 
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East Africa, does => by way of the land -bridfe at 


è Sinai rather than on a broad front across the main 


desert. In the almost complete absence of local data, 
he bases this opinim on his experience of migration 
elsewhere; but the more direct approach to the 
question remains as an interesting task for future 
observers. 

There are nine e photographic plates “illustrating the 
country, and these enhance the expression of the 
author’s love of the desert which pervades the book. 
The nineteen colour plates of birds, one by Thorburn, 
five by Lodge anc thirteen by D. M. Henry, are 
excellent. The printing and general production are 
of a high order. LAaNDSBOROUGH THOMSON 


“TEKTOPIA” 


Man and Energy 

By Prof. A. R. Ubbelohde. Pp. 247+13 plates. 
(London: Hutchinson’s Scientific and Technical 
Publications, 1954.) 18s. net. 


ROF. A. R. UBBELOHDE writes with the easy 
confidence of a master of his subject and has 
given us an agreeable and unusual book, ranging 
around the subject of man’s relation with energy. 
While there is nothing that will be new to those 
schooled m thermodynamics, his treatment. will 
attract the laymar and give him an introduction to 
the sciences of energy. The book is in two parts, the 
first dealing with the growth of the use of power by 
mankind, and the second with the growth of know- 
ledge on the subject. The first and historical part 
breaks away from the old story that has been told 
so often. Prof. Ubbelohde has absorbed and quoted ` 
a number of class:cal authors but rarely cited, and 
continually preserts a new angle on the story of 
power. 

He introduces € conception new to me, one that 
is presumably his own, namely, that of the Tektopia. 
“Tektopias are theoretical constructions of ideal 
states, based on a large proportion of inanımate 
energy slaves.” There would seem to be some doubt 
as to the merits of the Greek construction Tektopia : 
presumably it ıs a porimanteau word compressed 
from ‘technological Utopia’, but I think a Greek 
would suppose it -o be a new disease, ‘the condition 
of melting eyes’ («f., eutectic and myopia). Be this 
as 1t may, the word gives the opportunity for a dis- 
cussion of that way of hfe, unhampered by the 
embarrassment of having to talk about the habits of 
particular countrs. 

The second half of the book 1s concerned with the 
foundation and g-owth of thermodynamics. This is 
never an easy stbject to set before the public at 
large, but the autnor has done ıt as well as 1t can be 
done. The cosmic consequences of the laws of 
thermodynamics are considered—especially with 
regard to the heet-death of the universe. There is 
also a chapter »n the thermodynamics of living 
creatures suggesting what seemed to me to bè 
slightly fantastic possibilities of escape of living 
organisms from thgymodynamic laws. The book ig 
illustrated by some good plates and some amusing 
little diagrams. -t is admirably free from misprints, 
though one of them, “the technological future of 
madkind”’, was a stroke of genius*by the compositor. 
This 1s a book è» bg recommended to all who seek 
. 9% 

E : F. SHERwoop TAVLOR 
bo - g> 
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Stainless Iron and -Steel 
By J. H. G. Monypenny. Vol. 2: Microstructure® 
nd Constitution. Third edition, revised. Edited 
by Prof. F. C. Thompson. Pp. xii+3380. (London: 
Chapman and Hall, Ltd., 1954.) 55s. net. 


UBLICATION of the present volume completes 
the issue ðf the third edition of this well-known 
work, andit is a marked reflexion on economic 
conditions that Vol. 1, issued m 1951, has approx- 
imately two hundred pages more than the present 
volume, which yet costs 10s. more. Earlier editions 
were contained in one volume; but the considerable 
developments which have since occurred in the 
subject-matter have made two volumes necessary. 
Whereas the first deals with industrial and techno- 
logical aspects, the present one is concerned with 
more fundamental considerations, namely, with 
the metallography of stainless and heat-resisting 
steels. 
This work will need no recommendation to those 


already familiar with earher editions. However, to - 


others it must be emphasized that here is a well- 
written and careful account, expressed as simply as 
possible, which no ane concerned with the metallurgy 
of stainless iron and steel can afford to ignore. 
Nevertheless, it is necessary to point out that the 
literature references are not as recent as they might 
-be,. presumably due to the unfortunate death of the 
r author before the book was in its final form. Thus 
there. are only four references to work’published after 
1943, the latest being dated 1949. A. R. BAILEY 
L’heure H, a-t-elle sonné pour le Monde ? 
Effets accumulatifs des explosions nucléaires. Par 
Charles-Noél Martin. Pp. 25548 plates. (Paris: 
Bernard Grasset, 1955.) 540 francs. 


HE author, M. C.-N. Martin, is concerned with 

the global effects of nuclear weapon tests. The 
main theory dominating the book is that scientists 
are playing with the unknown and may be exacting 
a heavy toll from future generations by destroying 
the delicate balance of Nature. The first half of the 
book is historical and deals with the development of 
nuclear technology up to the construction and testing 
of thermonuclear weapons. The data on the nominal 
atomic bomb are taken directly from the official 
United States publication, “The Effects of Atomic 
Weapong’”’. 

The second half of the book discusses the future. 
M. Martin defines his own position as that of the 
theoretician who, as distinct from, say, the specialist 
nuclear physicist, must survey the whole field of 
physics and consider all the aspects of continued 
weapon tests which might affect the future of man- 
kind. He admits that it is virtually impossible for a 
physicist of this generation to do so efficiently, since 
his knowledge is not adequate; but it is “‘surely 
better to make rough estimates and to learn later 
that th ey were over-estimates rather than the reverse” 
This gives him his justification to proceed; but the 
‘main weakness of the following chapters is that no 
estimate in the real sense of the word is made at 
ell. The reader is left to draw,his own conclusions 
from a list of nymbers and vague possibilities, with 
the vitaldinks always missing. Yet much information 
has been publshed both in“the United States and 
elsewhere from whic realistic estimates could have 
been made of some ‘of the effects Which M. Martin 
fescribes in general terms nly.” Such estimates 
would have, enabled him to consider the potential 
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hazards in their true perspective and to separate th 
real problems from the imaginary. This procedur 
might well have been followed for the problem 
raised by the global deposition of fission producti 
plutonium, nitric aci and carbon-14 and by th 
screening of solar radiation by explosion dust, t 
name a few. 

His general arguments are not always consisten 


- For example, he uses incompatible models of atm 


spheric diffusion to support his contentions on tk 
hazards associated -with dust and with nitric acic 
There are several errors of fact in the bool’, dnd som 
of his suggestions are far-fetched, as on p. 169 i 
which he suggests that nuclear weapon tests may | 
responsible for the appearance of flying saucers. 

N. G. STEWART 


Heterocyclic Compounds with Indole and Cart 
azole Systems 

By Ward C. Cumpter and F. M. Miller. (Th 

Chemistry of Heterocyclic Compounds—vVol. 8.) Py 

xii+307. (New York: Interscience Publishers, Inc. 

London: Interseience Publishers, Ltd., 1954.) 1 

dollars. í 


HIS is the eighth volume to be published in th 
Weissberger series of monographs on heterc 
cyclic compounds. It presents a clear and fairl 
concise account of fundamental indole chemistr 
embracing indole, indoline and carbazole derivative: 
with separate chapters on oxygenated indoles suc 
as oxindole, isatin and indigo. Apart from th 
systematic survey, the most notable feature—an 
one not characteristic of the series—is the inclusio 
of alkaloids as a topic. This occupies almost a thir 
of the book, all the major types of indole alkaloi 
being represented and briefly discussed from th 
structural point of view. The authors aim at 
comprehensive rather than exhaustive treatmen 
with literature coverage including theeyggr 1952. 
The reader who is familiar with earlier volumes < 
the series may miss the documented lists of individu: 
compounds, which there supplemented the mor 
general descriptions: on occasion, he may even t 
a little disconcerted when his search ¢or detail leac 
from a rather slender index to a single line of tex 
and thence to a massed array of references set at th 
foot of the appropriate page. Yet the book will k 
valued as much for its content as its clarity ; anc 
in particular, the section on indole alkaloids, althoug 
lagging already behind recent developments, may b 
commended to all who seek an introduction to th 
complicated subject. ` 


Badgers’ Year . 
By F. Howard Lancum. Pp. vi+71. {London 
Crosby Lockwood and Sons, Ltd.,--1954.) 6s. 6d. ne: 


HE year’s cycle of behaviour in a family c 

badgers is the theme of Mr. Howard Lancum' 
new book. It relates his observations at a sett in 
Devonshire wood from April ‘1952 until March 195; 
during which time he spent many§nights or parts c 
nights (forty-six to be precise) watching the inhabit 
ants. He stresses and re-stresses what has long bee 
the contention of field naturalists, that the average 
normal badger is harmless to man, very occasione 
cases of poultry-slaying being the work of eccentri 
individuals that can rightly be termed ‘rogues’. Th 
book is illustratéd with excellent photographs take 
by the authog, including mgny flashlight pictufes c 
the badgers, both old and young. FRANCES Prrr 
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A MAN-CARRYING CENTRIFUSE 
èe — By Wine Commanoer F. LATHAM 


R.A.F. Institute of Aviation Medicine, Farnborough 


URING the Second World War, the investigation 

of the pbysiological effects of centrifugal force 
encountered during combat manceuvres in high-speed 
aircraft assumed increasing “importance, as the 
toleranc ‘of fhe humañ Bedy to these stresses 
was more easjly exceeded With each generation 
of fighter aircraft. The scope of the investiga- 
tion carried out in service aircraft was necessarily 
limited, and for this reason human ¢entrifuges were 
constructed in Canada, the United States, and also 
Germany, during the later stages of the War. 
On the basis of the knowledge gained in the design 
and operation of such installations, the main features 
of the design of a British centrifuge were decided in 
1947. The man-carrying centrifuge at the R.A.F. 
Institute of Aviation Medicine, Farnborough, now 
forms the latest addition to the Institute's research 
equipment. Its mechanical performance and associ- 
ated electro-medical equipment offer great scope for 
the conduct of much new basic physiological research, 
and for the development of equipment designed to 
increase the speed, comfort and efficiency of aircrew. 
The centrifuge consists of a horizontal arm 
62 ft. 6 in. long mounted on a 12-ton fly-wheel, 
which can be rotated in a precisely controlled 





> 

cycle of acceleration and deceleration.® The cars 
carrying the human subjects are mounted on fore- 
and-aft trunnions at the ends of the arm, so that 
they can swing out on rotation and maintain the 
direction of the resultant centrifugal force on a 
subject (Fig. 1). A vertical d.c. electric motor 
developing 2,800 h.p drives the arm and can be cen- 
trolled either manually or automatically. The normal 
operating team consists of a controller, observer at 
the centre of the arm, recorder and subject. All 
these operators are linked by ‘tele-talk’ equipment. 
With automatic control, each run is governed by one 
of a series of interchangeable cams, each of which 
has been designed to give a different rate of appli- 
cation of aeceleration from rest, with a different 
maximum y at the >eak. 

One of the outstanding features of this centrifuge 
is its ability to speed up and develop the accelerations 
on the subject extremely rapidly. With maximum 
performance, it will reach a speed of 54-4 r.p.m. in 
9 sec., which resulss in a peripheral car-speed ef 
115 m.p.h. (equivalent to a centrifugal force of 30 g). 
Once the starting load has been overcome, i, means 
that the centrifugal force can be built up at a rate*of 
8 g/sec., and reducec at a similar rate by regenerative 


KJ 
o 
Fig. L. Man-carrying cengifuge at the R.Ag. Institute of Aviation Medi@ne, Farnboroug, by couPtesy of the General Electric a 
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associated electrical equipment was 
that of suppression of electrical 
noise. It is necessary for the 
electro-medical leads attached to 
the subject in the car to be con- 
ducted along the centrifuge arm 
and up through the hollow central 
shaft to the slip-ring room on the top 
floor of the building, and thence to 
the recording room. The distance 
tra by these cables before 
ching the physiglogieal ampli- 
fiers is approximately 100 ft., and 
the sliding contact® which inter- 
vene consist of a vertical bank 
of sixty silver-silver graphite slip- 
rings, and thirty mercury troughs. 
Nevertheless, it is possible with 
the extensive screening and sup- 
pression employed to record electro- 
encephalographs frem the subjects. 
in the cars while the arm is 
rotating, with no more than 1} 
micro-volts of electrical noise on 
the amplifiers in the recording 
room. This recording equipment in- 
cludes a 12-channel direct ink- 
writing electroencephalograph and 





10 
P — ee an 18-channel galvanometer and 
A a bromide-paper recorder. In addi- 
: ~ Ts tion, there is an 18-channel d.c. 
es OI 020305 10 152 10 100 ooo amplifier. Thus all types of electro- 
DURATION medical transducers can be used, in- 
SECONDS cluding strain-gauges and capacit- 


Fig. 2. Anatomical and physiological limits for acceleration in relation to duration and 


axes of the body 


braking at the end of the run. Such a performance 
compares closely with the rate at which a fighter 
aircraft can develop g forces in combat manœuvres. 
This feature is important, since time and peak 
acceleration are the two most critical variables which 
govern the physiological tolerances of the human 
body to acceleration stresses. Fig. 2 illustrates this 
problem and also shows the so-called long-duration 
group of accelerations which can 
be investigated with this equip- 
ment. Although the centrifuge 
was constructed primarily for med- 
ical research, its size and pay- 
load at the end of the arm of 
1,150 lb. at 30g make it suitable 
for testing of aircraft and guided 
missile equipment. For the pur- 
pose of studying body movements 
under g, the cars can also be 
replaced by ‘Sorbo’-padded com- 
partments. The limitations of body 
movement can then be observed 
while subjects perform simple tasks 
such as simulating an attempt 
to leave an aircraft escape hatch 


unde? th® influence of the in- 
greased aceMeration experienced 
during ane aircraft spin. The 


effects of a fote of 5g on the 
soft tissues on the face of*a sub- 
ject are shown ineF¥%. 3. 

One of the major problems in- e 
wived in the design gnd eon-» 
struction of thee building and 


ance and inductance manometers 
for fluid- or air-pressure measure- . 
ments. These recording facilities 
have not been confined te the centrifuge building it- 
self, and special screened-cable extensions have been 
relayed to the surrounding laboratoriese 4Jjthough it 
has been suggested that a centralized recording system 
may on occasions prove incony , it has been 
found that the overall gain in't juality of the 
recording techniques and the savi duplication of 
equipment have justified this systent. "Q.is considered 










Fig. 3. Left: normal subject. Right : Subject at 5g 
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hat the screening of the building is the most effective. 


f any centrifuge in the world. 

The study of the dynamics of the blood circulation 
ander the stress of accelerations of long duration by 
he use of the centrifuge shoulal add considerably to 
asie knowledge in the field of cardio-vascular 
yhysiology. It ıs known that the phenomenon of 
black-out’ in aviators during combat manceuvres is 
lirectly related to the impairment of the blood 
‘irculation to the brain, and an adequate approach 
.© such problems can only be made by the use of 
such specialized equipment where. subjects can be 
nvestigated under controlled laboratory conditions. 
Whe scope of tlfis work will be enhanced by a ciné 
‘X-ray unit, employing the image intensifier system, 
n the car. The cliniéal investigation of aircrew who 
«how abnormal reactions in flight during high-speed 
nanceuvres can now be undertaken in safety. 

I am indebted to the Director General of Medical 
Services, R.A.F., for permission to publish this 
article. 


SEMICONDUCTORS: NO MAN’S 
LAND BETWEEN METALS AND 
INSULATORS* 


By R. W. DOUGLAS 


Research Laboratories of The General Electric Co., Ltd., 
Wembley 


HE crystal detector in the early wireless set 
-A consisted of a thin wire or a cat’s whisker 
pressed on to æ piece of one of the materials now 
known as semiconductors. The peculiar properties of 
this class of materials are such that they cannot be 
considered Leiter as metals or insulators, but as lying 
somewhere in the no man’s land between the two. 

A good example of these properties 1s provided by 
the electrical conductivity. If a metal wire is used 
to complete an-.electric circuit containing a lamp, 
the lamp will light but will dim shghtly as the metal 
is heated.’ If the wire is replaced by a bar of a semi- 
conductor, the lamp will not glow until the bar is 
heated. It is clear, therefore, that a metal conducts 
electricity far more easily than a semiconductor, 
although the conductivity of the latter increases with 
temperature while that of the metal decreases. 

To find an explanation for these phenomena, some 
knowledge of the basic physics of the solid state is 
required. The modern model of-the atom is now 
well known: a number of electrons revolve in orbits 
around a central nucleus, each orbit representing a 
permitted energy-level7” This alone does not explam 
why, when a-multitude of such atoms are brought 
close together to form a solid, the electrons may 
appear free to wander and to conduct electricity as 
in a metal, whereas in an insulator such as sulphur 


no such electrons§appear to exist, and in a semi- 


conductor they only appear on heating. 
By studying gases, in which the individual atoms 


are still very far apart, a clear picture is obtained of' 


the behaviour of each atom in isolation. If an 
electric current is passed through: the gas a coloured 
glow appears, the colour of which is characteristic 
of each gas. The electric field bas previded the outer 


* Substance of a Friday Evening Discourse at the gtoyal Institution 
on May 13. 
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electrons in the atoms with sufficient energy to }@mp 
¿nto more energetic orbits. When they fall back again 
to their original orbits, they giģe out a fixed quantity 


of energy which appears as visible radiation of a® 


particular colour. This is the explanation of the 
characteristic colours of the argon, neon and helium 
discharges. A particular mercury, vapour discharge 
lamp can be construated which emits ultra-violet 
radiation strongly and, although this is Mvisible to 
the eye, it can be detected by a fluorescent screen. 
If now a small quantity of mercury vapour is inserted 
between the mercury discharge tube and the screen, 
this ultra-violet radiatzon will be completely absorbed 
again. In other words, the radiation emitted by 
electrons falling from high- to low-energy orbits has 
provided exactly the right amount of energy to 
complete the reverse process in another quantity of 
the same gas. 

In the same way, semiconductors can be shown to 
absorb radiation. 
semiconductors is inserted between a source of radia- 
tion, which passes through a prism so as to provide 
a visible spectrum, each film will cut off a different 
amount of the spectr.m, beginning at the less ener- 
getic, that is, the rel end. Further, the semicon- 
ductor, germanium, will cut off all visible light, but 
will transmit only irfra-red radiation, the presence 
of which can still be detected by using a thermo- 

ile. : . 
For each material the different frequency‘of light 


absorbed can be related to an electron jump, just: 


as with mercury vapour. , The difference between a 
solid and a gas, however, is that the solid absorbs 
all frequencies greater than a certain minimum, 
whereas the gas absorbs only the frequency corre- 
sponding to the energy required’ to excite an electron 
from one orbit to another. Instead of fixed orbits 
in the atomic mode. of the, gas, which can be rep- 
resented by thin lines, the model for the solid has 
broad bands of eithe> permitted or forbidden energies 
which the electrone can or cannot inhabit. This 
change is due to the fact that, as the atoms are 
brought closer together to form the solid state, the 
isolated orbits begin to overlap and to form a series 
of bands (Fig. 1). 

In a metal, one band which arises from occupied 
orbits overlaps a band which is normally unoccupied. 
The electrons from the occupied band can then 
always move up imto other energy-levels. When 
now an electric field is applied, the small additional 
amount of energy supplied can be absorbed by pro- 
viding the electrons with more energy. 
~ Jn semiconductors and insulators, the bands do 
not overlap, that is, a band occupied by electrons 
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is separated from an unoccupied one by a region of » 


energies which the electrons are not allowed to possess? 


elf some radiation of. sufficient energy falls on one of 


these_materials, it will be absorbed by an electron 
which. can then jump from the full band into the 
empty, or conduction,. band. -If the radiation has 
insufficient energy for this, it passes through with- 
out’ being gbsorbed. ’ If the forbidden energy gap is 
not very wide, enough energy for the jump may be 
provided in the form of heat, which explains why 
the germanium bar’ conducts electricity only when 
heated. -~ í 

From the width of the forbidden energy gap, it: is 
possible to calculate the number of electrons which 
will appear in the empty band at any- given tem- 
perature. 5 


Electrons/c.c. 


Material Energy gap {room temp.) 
Metal ee 1028 
Germanium (semi- 
conductor) 0 72 eV. 10% 
Diamond (insulator) 6 06 eV. 10734 


The decrease in the electric conductivity of a metal 
with increasing temperature is due to the increased 
number of collisions between the conducting electrons 
and the atomic cores. The vibration of the heavy 
atomic cores increases with temperature, thus in- 
creasing the probability of these collisions and so 
slowing down the conducting process. In a semi- 
however, the number of conduction 
electrons increases so rapidly with the temperature 
that this effect far outweighs any reduction m con- 
ductivity caused by these collisions. Another effect 
also comes into the picture. When an electron is 
excited from the filled band, it leaves a hole behind. 
These holes behave exactly like positive charges and 
thus, for each excited electron, two current carriers 
are actually produced. 

Another way of producing additional current 
carriers in a semiconductor is by introducing im- 
purities. From the Periodic.Table of the elements, 
it is known that, whereas diamond, silicon and 
germanium have four outer electrons (the only .ones 
relevant to this discussion), beryllium, aluminium, 
gallium and indium have three each, and nitrogen, 
phosphorus, arsenic and antimony have five each. 
The presence of one atom of arsenic in a bar of 
germanium therefore introduces a spare electron, 
which becomes so loosely tied to its parent ator 
that very little énergy is needed to separate it. This 
can be denoted by: putting an extra level in the 
empty energy, band, lying just below the original 
upper limit of-that band. Electrons will, therefore, 
jump readily from this level into the conduction 
band. Similarly, the introduction of an atom of, 
say, gallium, will produce a tendency for that stranger 
atom to acquire an electron from the surrounding 
germanium. The extra energy-level-will then be 
just above the upper limit of the onigitial filed band. 
The energy required to move ari electron into this 
new level 1s small, so that, even at room temperature, 
“ electrons from the filled band can jump into it, leaving 
behind a Positive hole. In both cases, the conductivity 


eof the materal has been incregsed ; but, depending 


on the t¥pe of impurity introduced, the semi- 
conductor will’ show ragher different electrical 
behaviour. 

If a wire is c@niected to germanium containing 
arsenic impurity (n-type sepicomductor), with a 
@alvanometer in the cireuit, &nd the wire isgheated, 
the galvanometer tleflexion is in the oppesite direction 
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Fig. 2. p-n junction; no potential applied 7 


from that obtained using germanium with indiurń 
impurity (p-type semiconductor). In order to travels 
from the wire into the n-type material, electrons 
need to absorb energy in the form of heat, so that 
the junction will cool down. When the wire is heated, 
therefore, a current will tend to flow in such a direction 
as to cool the junction. At the junction of the wire 
in the p-type materiel, on the other hand, there 
is an evolution of heat as the electrons from the 
wire give off energy on entering the semiconductor, 
and a current in the opposite direction will be pro- 
duced on heating the wire. 

If now & junction is made between n- and p-type 
materials, electrons will tend to spill from the former 
to the latter. This produces a change in the potential 


_of the p-type material until the number of electrons 


jumping one way across-the junction exactly equals 
those travelling in the reverse direction (Fig. 2). By 
connecting a battery across this junction device, 
different effects are obtained acedrding to the 
direction in which current is made to flow. In one 
direction, the flow of electrons across the junction 
is reinforced, so that very large currents are obtained. 
In the other, the current will reniain constant regard- 
less of the applied voltage. This, oð course, Means 
that the device acts as a rectifier, behaving with 
a very high resistance in one direction and a very 
low resistance in the other (Fig. 3). 
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Fig. 4. Crystal triode (n-p-n junction transistor) 


Suppose now that a thin piece of p-type material 
is sandwiched between. two pieces of n-type, and two 
batteries are connected so that one p-n junction has 
a high resistance and the other a low resistance 
(Fig. 4). If the p-type semiconductor is thin enough, 
nearly all the current from the low-resistance junction 


appears in the high-resistance junction circuit. We- 


can thus produce amplification, since a small change 
in current in the one part of the circuit can be pro- 
duced by a small voltage. ` Tho same small change 
of current will appear in the high-resistance circuit 
and produce a large change in voltage there. 

A. knowledge of the basic physics of these semi- 
conducting materials has thus led to the development 
of new circuit devices; the advantages of these 
‘erystal rectifiers and amplifiers are already well 
known, and their applications are increasing daily. 
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THE MUSEUM OF ENGLISH RURAL 
+. LIFE 
By J. W. Y. HIGGS 


Keeper 


T the end of April the Museum of English Rural 

Life was opened to the public by Sir Keith 
Murray, chairman of the University Grants Com- 
mittee. 

The Museum was established by the University of 
Reading early in 1951 as a national centre for the 
study of material connected with the history of the 
countryside. The history of farming and rural life 
has long been a neglected subject, and the rapid 
technical advances of the past few years have made 
it more than ever necessary to save examples of the 
equipment of the past before it is too late. From the 
beginning, however, the aim has been to create 
something much more comprehensive than merely a 
collection of matetial—to make in effect a university 
department which would be actively engaged in 
research and advisory work, and which as it developed 
would gather together an. invaluable ‘library’ of 
information on everyaspéct. of the subject. The 
Museum represents the first. attempt by any university 
in Great Britain to make a serious study of rural 
culture, and to form a national reference collection 
whicle as it grows should be of immense value to 
students, to specialists ånd to other Museums. A 
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very high standard in the study of the whole sith} ect 


eof folk culture has bsen set by the many excellent 


museums in Scandina~ia whick have been in existencg, 
for many years. It is our hope at Reading that we 
may be able to follow she general pattern and example 
of such important institutions as, for example, the 
Nordiska Museum at Stockholm. It is go be regretted, 

however, that the werk did not begin sgme twenty 
years earlier, for much that was of value has already 
been. irretrievably lost. 

Up to the present, some four thousand exhibits 
have been gathered together from all over England ; 
and of necessity ducing the first four years much 
time has been devosed to the classification, cata- 
logumg and preserving of these exhibits. The 
collection is, however, already beginning to be repre- 
sentative, and ranges over many subjects from 
farming and the rural crafts to domestic life and the 
social life of the villege community. It is not at the 
present time possible to display to the public more 


' than a selection of the exhibits, though those on 


view present a fair cross-section and the displays will 
from time to time be changed. The reserve collections 
are, however, availamle for study by specialists and 
for loan to other museums and institutions. It will 
also be some time before it is possible to display the 
many larger items in the collection. This is unfor- 
tunate, because many of them are of considerable 
mterest ; for example, there is an important col- 
lection of four-wheeled wagons. They are rapidly 
disappearing from zhe countryside and the art of 
making them will seon be lost completely ; in fact, 

in the counties of Oxcordshire, Berkshire and Bucking- 
hamshire there is only one man alive who has ever 
made a wagon. It ic hoped that a study of the design 
and regional variations of these will form the subject 
of the first handbook to be published by the Museum. 
There is also a good collection of ploughs, which 
illustrates clearly the types made by local craftsmen 
to suit the needs ó? local soils and conditions. In- 
cluded in this collection is one of the earliest tractor 
ploughs, which dates from 1910. 

Starting the Museum from nothing has provided 
a unique’ opportunity of devising a cataloguing 
system which, it 1s hoped, will ensure that an 
adequate and complete record 1s compiled for each 
exhibit. It is all soo easy to collect folk material 
without collecting sufficient background information 
to explain its proper use and the place it occupied in 
the system to which it belonged, England is a 
country of wide vsriation in farming methods, and 
the same tool may he used for “quite a different 
purpose in different parts, or^ conversely quite 
different tools maz be used for exactly the same 
purpose. The recording system is based on that used 
in many Scandinavian museums, the main informa- 
tion being recorded on a large index card which 
incorporates a photograph of the object on the back. 
It is therefore, possible for the student to make a 
preliminary study-- of his subject without having to 
seek at the:outseb the: objects themselves. The 
process of photographing each individual object has’ 
already amply jusofied the cost, and th fact°that 
the Museum possesses a comprehensive*photographite 
index of its material is already proving useful to 
other workers in she field. It is thtended in time 
that the catalogue should incorporate material found 
in other museums in England. ® Close contact is 
maintained witl museums which have rural col- - 
lectiong, and a ntnbe® hayo already expressed, thew 
desire to participate in such a, sclfeme. 
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As*mentioned earlier, the work of the Museum is 
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e Much time was naturally spent dealing with 


by no means limited to the collection of the objectse questions of financial support, coming as this may 


hemselves. Every ettempt is made to obtain 
accounts of how processes or operations were carried 
out. These are sometimes provided by people who 
themselves remember them, or by the Museum’s own 
staff or collaborators interviewmg members of the 
older gene ya who can provide useful information. 
Jt is intended in the future to expand this work con- 
siderably. Already an attempt is being made to 
photograph sequences of crafts or farm tasks that 
are becoming rare, and eventually it is hoped to 
record some of these by making short record-films. 
_ It is hoped,-too, to prepare questionnaires on certain 
subjects and to enlist the aid of local historians in 
compiling them. All these tasks will serve to make 
the exhibits themselves more useful and to provide a 
more adequate background to the subject. 
The speed with which the Museum has become 
known is very gratifying. Already it is beginning to 


“be used by many people, and it is clear that the 


. International Conference 


belief of its founders in the need for a specialist 
museum of this type is amply justified. It is still, 
however, after four years, at the very beginning of 
the road; a great deal remains to be done before it 
can achieve fully the aims which it has set itself. If, 
however, it continues to receive the enthusiasm and 
support and assistance which it has met on all sides, 
its future is assured. 


a 


INTERNATIONAL CONFERENCE 
ON MARINE BIOLOGICAL 


LABORATORIES — >; 


OLLOWING a decision of the Bureau of the” 


International Union of Biological Sciences, an 
on Marine Biological 
Laboratories was held in Rome during April 18-22, 
immediately after the meeting of the General 
Assembly of the International Union. 
mittee appointed to take charge of the organization 


of the Conference consisted of Prof. Robert W.- 


Hiatt (University of Hawaii) as chairman, with Prof. 
J. Runnstrém (University of Stockholm) and Prof. 
C. M. Yonge (University of Glasgow) as members. 
The Conference was attended by official participants 
from Canada, Denmark, Egypt, France, Germany, 
Great Britain, Italy, Japan,;~Norway, Sweden, the 
United States. and- Yugoslavia, while the following 
additional countries: wére represented by observers : 
_Austria, Belgium, Finland, India, The Netherlands 
and Switzerland. 

Following an introductory address on the historical 
‘development of “marine biological laboratories by 
Prof. C. M. Yonge, the Conference heard accounts by 
its members of existing marine labor atories through- 
ovt the world. Under the leadership" of the official 
participants, discussions then “took ‘place covering 
ethe ‘whole field-of activities of “these laboratories. 
Thess incfuded the relations of .fundamental and 
opplied reseafch “with particular reference to fisheries 
research, tle relationship between marine biological 
laboratorjes and the physical aspects of oceano- 
graphic research and the role of marine laboratories 
m gradyate and postgraduate education. In addition, 
the relations between marine Igboratories and 
gniversities - -and governngent efopartments R other 
institutions was d®cussed. 
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The Com-. 


from so many sources, although becoming increasingly. 
dependent on government funds. It was pointed out’ 
in later discussions @ealing with publication that 
there are at least a hundred publications devoted 
wholly or mainly to marine biology (including 
fisheries), while this number would be more than 
doubled if journals commonly used fer publishmg 
results of marine biological research together with 
current reporfs on marine expeditions and surveys 
were included. The manifold problems of equipment 
and the technical difficulties of running research 
aquaria, with the design of reseurch vessels and their 
gear, occupied much time in the Conference. 
Léading naturally from the above topics, which 
had revealed so much diversity of aim and such 
varying range of equipment and facilities, the Con- 
ference came logically to a consideration of the. 
preparation of an International Directory of Marine 
Laboratories. No existing directory is in any way- 
comprehensive or covers institutions recently estab- 
lished or which have notably increased their facilities 
since the Second World War. Finally, at this first 
preliminary international gathering of marine bio- 
logists, the need for some permanent organization 
was discussed. Not only was this considered neces- 
sary, but the need for some central organization 
from which a bulletin of technical information could 
be circulated was stressed. At the same.time, there 
was felt to be no reason. to increase the number of 
journals dealing with marine biology but rather to 
reduce these by fusion of the smaller publications, 
while the advantage of a laboratory distributing its 
work in the form of collected reprints was stressed. 
Much interest was shown in impending develop-. 


‘ments, which in Europe include the possibility of the 


foundation of a marine station at Elsmore, together 
with much expansion and co-operation of work within 
the four Scandinavian countries. In dermany the 
laboratory at Heligoland is to be rebuilt, and it is 
hoped that the Belgian station at Ostend, destroyed 
in 1940 and now replaced provisionally, will soon 
have new buildings. In tropical waters, the activities 
of the Colonial Fisheries Advisory *Committee in 
establishing laboratories at Freetown, Zanzibar and 
Singapore were noted with much interest, as were 
the activities of the University College of the West 
Indies at Jamaica. The establishment of a second > 
Egyptian marine station near Suez and of laboratories 
at Curaçao and in Madagascar were reported, together” 
with new Japanese activities in the Bonm Islands. 
The most obvious gaps in the distribution of marine 
biological stations appeared to be in parts of the 
Indian Ocean, notably around Karachi and Ceylon 
and in the East Indies and also around South 
America, although there are encouragin g activities 
both m Brazil and in Chile. 

After five days of sustained discussion, which all 
who took part: felt fully justified this Conference, the 
proceedings suitably ended by a visit to the Stazione 
Zoologica at Naples. There participhnts and observers 
were received and entertained by Dr. Reinhard 
Dohrn and Dr. Peter Dohrn, respectively son and 
grandson of the founder of this parent institution of 
all marine laboratories. Thé great activity of this | 
laboratory, now moré than eighty years old, was felt ~ 
both as a justification of past endeavours and as an 
encouragement gor those of the future. 

x C. M. YONGE - 
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; Engineer-Captain Edgar C. Smith, O.B.E., R.N. 


To readers of Nature, thb name of Engineer- 
Captain Edgar C. Smith has been familiar for more 
than thirty years as that of a scientific biographer 
and a historian of engineering who combined to an 
unusual degree a love of precise detail and the ability 
to present it in arresting perspective with a notable 
economy of words. In this, however, his writing did 
“no more than reflect his own vivid and forceful 
_personality,’and did it so éffectively that, even to 
those who knéw him only as a name in print, the 
news of his death, on March 13, must have brought 
a sense of individual loss. Those whose good fortune 
it was to enjoy his friendship are acutely conscious 
that they have lost something very precious. 

No man is indispensable, though every man is in 
some way unique—a thesis to which Smith was 
always ready to subscribe; but few historians have 
laboured to such good purpose as he did in collating 
and recording the engineering history of the Royal 
Navy, and assuredly few men.forged more numerous 
ties of real affection ın pursuing their researches. 
His father, a schoolmaster who was living in Newport 

Pagnell when Edgar Charles was born on May 5, 
1872, was keenly interested in science for its own 
gake, and the school at Gravesend to which he trans- 
ferred in the following year soon established a 
reputation for the teaching of elementary natural 
philosophy. Smith grew up, therefore, in an atmo- 
sphere of scientific experiment and inquiry, and was 
further stimulated by a year spent at Finsbury 
Technical College under John Perry and Silvanus 
Thompson—though, as he admitted in later years, he 
did not feel that stimulus at the time, finding the 
curriculum rather beyond his power to absorb. 

He entered the Navy as a temporary assistant 

engineer in 1895, having previously acquired a good 

knowledge of engineering practice in various engin- 
eering works, mainly in the West of England, and 
something of the theory, by attending classes in the 

Merchant Venturers’ College at Bristol. He spent 

twenty-seven Years in the Royal Navy, serving in 

battleships, cruisers and destroyers, in H.M.S. 

Britannia as an instructor, and in several of the 

Royal dockyards, retiring in 1922 on reaching the 

age of fifty. Nearly twenty years earlier he had 

begun to collect biographical material about eminent 
scientists and engineers of all nationalities and, on 
| retirement, he set himself to collate it systematically 
| and to fill the gaps that the process revealed. At the 
same time, he embarked on the prodigious task of 
establishing personal contact with the whole of the 
retired engineer officers of the Royal Navy, obtaining 
their personal reminiscences, and checking the details 
i, by direct references to Admiralty records, many of 
which were wholly unexplored by historians. By 
this means he was able, after several years of laborious 
work, to build up a fairly complete picture of the 
origins and growth of the Engineering Branch of the 

Royal Navy and to present it in a valuable series of 

papers to the Newcomen Society (of which he was 

president in 1937-38), in- various articles- in the 
«technical and scientific press, and in his book, “A 
Short History of Naval arid Marie Engineering”’, 
published in 1938. 

Concurrently, he was wants steady flow of 
contrébutions to Nature, including an annual article 
on scientific centenarieS and other “anniversaries, 
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which culminated in a series of articles on “Brffain’s 
e Scientific Shrines”, published in Festival of Britain 
Year (1951). It was rot his last contribution; but ig 
was the most important connected series that he 
compiled in the biographical field, and stands as a 
monument to his remarkable industry in collating 
data and verifying facts. More recently, increasing 
infirmity prevented him from underf&king anything 
in the nature of field-work or other physical exertion ; 
but his mind remained as vigorous and his letters as 
crisp as ever, and his contributions to the delibera- 
‘tions of the Newcomen Society’s Council, of which 
he had been a member since the Society was formed 
in 1920, were frequent’ and invariably to the point. 
Others, no doubt, wll continue the historical work 
that he began ; but, co far as the Engineering Branch 
of the Royal Navy is concerned, it is improbable that 
they will be able to add materially to the foundation 
that he laid. J. FOSTER PETREE 


~ 


Prof. D. Y. Solandt 


Tase death occurred on March 30, at the age of: 
forty-eight, of Donald Young Solandt, professor and 
head of the Department of Physiological Hygiene 
and professor of pkysiology in the University of 
. Toronto. 

Dr. Solandt was bcrn in Ottawa, Canada, the elder 
son of Mrs. Solandt ard the late Rev. Donald McKillop 
Solandt. Following his secondary schooling, he 
entered the Univers:ty of Toronto, with which he 
was associated, first as a student and then as a 
member of the staff, until the time of his death. 
After graduating in medicine in 1933, Dr. Solandt 
carried on outstanding postgraduate work in the 
‘University of Pennsylvania under the direction of 
Dr. D. W. Bronk. Later he continued his graduate 
work in Britam m Prof. A. V. Hill’s laboratory at 
University College, London, and obtained his Ph.D. . 
degree from the Unfversity of London in 1936. In 
1944 he received his diploma of public health from 
the University of Toronto. 

During the Second World War, Dr. Solandt served 
for three years in the Naval Medical Research 
Division of the Roral Canadian Navy. His out- 
standing work, particularly in connexion with pro- 
tection of night vis.on, was acknowledged, by the 
award of the Medal of Freedom with Bronze Palm 
by the Governmens of the -United States..- Dr. 
Solandt’s rank was that of surgeon commander. ; 

Dr. Solandt was an outstanding authority on the 
physiology of musc:e and madé many significant 
contributions in diverse fields of research. He was 
mainly interested, im recent years, in the field of 
biophysics as applied to physiology and public 
health. His publications were numerous and appeared- 
in medical and biophysical- journals in Britain, 
Canada, the ,UnitedStates and elsewhere. 

Dr. Soland? was’ /S~Vvalued member of many com- 
mittees. of- the:Natioral Research Council of Canada. 
He also served on the Advisory Committee of -the 
Department of National Health of Cana@a ant the 
American Public Health Association.” He was ary 
honorary Fellow of tae American Medical Association, 
a Fellow of the Royal, Society of Canada, and a 
member of many otker scientific bodies. 

Dr. Solandt was an excepffomally talentgd and 
versatile persone reading covered a very wide 
field, gnd his furtd creknowledge outside the realm 
of science never ceased to amaze fis colleagues. His 
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vigorous intellect and personality and his loyal 

friendship will always be remembered. 

@ in 1936 Dr. Soland? married Barbara Garrard, a 

science graduate of Cambridge whom, he met while 

working in London. He is survived by his widow 

and three daughters, Barbara, Sandra and Diana. 
CHARLES H. Bust 


Mr. C. H. Dinham 


OHARLES HAWKER Drınmam, whose death occurred 
suddenly on February 15, had been a member of the 
scientific staff of the Geological Survey of Great 
Britain for the exceptionally long period of forty- 
three years. Before starting his Survey career in the 
Edinburgh office of the Survey in 1910 he had dis- 
tinguished’ himself at Haileybury as a classical 
scholar, and became head of the school. Afterwards 
he was an Exhibitioner at Magdalen, Oxford, where 
he studied both classics and science. 

He gained much experience of Carboniferous 
geology in Scotland, and also served in Sutherland 
for a time. A short spell of field-work m Northumber- 


land resulted from his temporary transfer to New- 


castle upon Tyne after the First World War; but 
he returned to Scotland again on promotion to the 
rank of district geologist, ın 1922. In 1927 he was 
again moved to England, this time to the old Survey 
headquarters in Jermyn Street, London. Here he took 
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eharge of a unit working in the Midlands and Eastern 
England. This post he held until his sixty-second 
year, when he retired, but was re-engaged in a lower- 
rank, that of principal geologist, for special geological * 
duties. This was po§sible under the scheme now 
operating within the Crvil Service by which the 
services of experienced officers can be retained after 
they reach the normal retiring age. Dinham con- 
tinued to serve until, at the age of seventy, final 
retirement from the Geological Survey became 
inevitable. Even so, his abiding interest in geology 
impelled him to carry on, even after he*h#d more 
than earned the right to complete leisure; and-he 
continued to attend the Geological “Survey offices 
fairly regularly until his death this year. He was, in 
fact, on his way to South Kensington when the end 
came. l 

Dinham lıved a life of selfless devotion to the 
Geological Survey. He made no outstanding con- 
tributions to geological science; but it is men such 
as Dinham, carrying out the day-to-day work of the- 
Survey without thought of personal advancement, 
who enable it to fulfil its duties to the public. 
Dinham combined with a very wide knowledge of 
British geology and exceptionally long experience 
of Survey work, a pleasant, if retiring, personality. 
He was very well liked by his colleagues, who knew 
that they could always turn to him for advice and 
help which would be freely given. He is survived by 
his widow and three children. - 
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NEWS and. VIEWS ` 


Queen’s Birthday Honours 


Tae following names of scientists and others, 
associated with scientific work appear in the Queen’s’ 
Birthday Honours List : > 

Baronet: Sir George Nelson, chairman and man- 
aging director, English Electrie Co., Ltd. ` 

K.B.E.: Dr. Alexander Fleck, chairman of 
Imperial Chemical Industries, Ltd., for services to 
the Ministry of Fuel and Power ; Arthur H. Gosling, 
director-general, Forestry Co ission; Sir Harold 
Spencer Jones, Astronomer-Royal ; Major-General 
Jack E. S. Stevens, chairman of the Australian 
Atomic Energy Commission. l 

Knights: Harold Bishop, director of technical 
services, British Broadcastmg Corporation; Dr. 
B. Ifor Evans, provost of University College, Lon- 
don; Edward H. B. Lefroy, for services to agri- 
cultural and pastoral industries in Australia; San- 
garapillai Pararajasingam, for services to agriculture 
in Ceylon; John P. Tivey, for services to engineer- 
ing, science and industry in Australia; Hugh E. 
Watts, lately H.M. chief inspector of explosives, 
Home Office. ` 

C.B.: J. N. Ritchie, chief fyeterinary officer, 
Ministry of Agriculture, Fisheries and , Food ; Dr. 
N. C. Wright, chief scientific advisers Ministry of 
Agriculture Fisheries and Food. - 

C.M.G.: JR. Dridan, engineer-in-chief, Engineer- 
Mg and Water Supply Departmerse South Australia ; 
W. A. Gunn, foreservices to the pastoral industries 
in Austratia; R. W. Kettltwell, director of agri- 
culture, Nyasaland; eH. A. W. Morrice, irrigation 
adviser 2nd director of irrigation, Sudan’ Government. 

C.B.H.: Dr. A. B. DI Cassigsdire€tor of research, 
Wool Industries Regearch Association; A. E. Childs, 
director of chemical defence research and develop- 
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, archeology ; 
‘Reactor Physics Division, Atommc Energy Research 
. Establishment, Harwell; A. R. Entreat, director of 


- ment,’ Ministry of Supply; K. A. C. Creswell, fors- 


services to the study of Muslim architecture and 
Dr. J. V. Dunworth, head of the 


forestry, New Zealand; W. Fairely, chief civil 
engineer, Office of the Crown Agents for Oversea 
Governments and Administrations; G. E. Foxwell, 
consulting fuel technologist ; G. Gibson, chief mech- 
anical engmeer, East African Railways 8nd Harbours ; 
Dr. R. T. B. Green, senior bacteriologist, Institute for 
Medical Research, Federation of Malaya; R. A. 
Hammond, director of veterinary services, Kenya; . 
Dr. W. C. Moore, directar of the Plant Pathology 
Laboratory, Ministry of Agriculture, Fisheries and „ 
Food; Dr. F. G. Morgan, director of the Common- ` 
wealth Serum Laboratories, Australia; Dr. D. D. 
Pratt, director of the Chemical Research Laboratory, 
Department of Scientific and Industrial Research ; 
Prof. H. G. Robinson, emeritus professor of agri- 
culture, University of Nottingham; Prof. M. L. 
Rosenhem, professor of medicine, University of 
London; Prof. J. L. Thomson, professor of mech- «a 
anical engineering, Royal Military College of Science, 
Shrivenham; P. B. Walker, deputy chief scientific 
officer, Royal Aircraft Establishment ; J. L. Wilson, 
for services to the pastoral and agricultural industries 
in Australia ; Miss E. L. Younghusband, lecturer in 
social science, London School of Ecofiomics, chairman ' 
of the West London Juvenile Court. 
Dy 
Public Health and Social Medicine at Edinburgh : 
Prof. F. A. E. Crew 


Pror. F. A. E CREW, who is retiring at the ed of 
this session fr@n the chair of*public health and social 
medicine in the University of Edinburgh, has played 


wy 
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tbiology during the past three or four decades. The 
seriod about the end of the First World War wit- 
messed an almost revolutionary change in biological 
sutlook—-a broadening of intérest from the purely 
morphological to embrace also the physiological, 
developmental and genetical fields which are now 
commonly known as ‘experimental biology’. Crew, 
who had served during 1914-18 m India and France. 
«coturned to an assistantship in the Department of 
Natural History, Edinburgh, and threw himself with 
ereat vigour into this movement. He was the first 
editor of the Journal of Experimental Biology—now 
one of the most flourishing biological journals. He 
also played a considerable part in founding the 
Society for Expermental Biology, which will celebrate 
its hundredth meeting this summer at Cambridge. 

Crew’s own work was in genetics, which was at 
that time even more of a ‘Cinderella’ among the 
biological sciences than it 1s to-day. Crew’s enthusiasm 
and gift for organization brought mto being first a 
relatively modest sub-department, but after some 
years this grew into a large Institute of Animal 
Genetics attached to the University of Edinburgh. 
During the "thirties, under Crew’s guidance, this was 
not only undoubtedly the leading department of 
genetics in the zoological field, but also fulfilled 
the functions of a national institute of research 
in animal breeding. A fitting tribute to the value of his 
work was made when Crew was elected president of 
the Seventh International Congress of Genetics, held 
in Edmburgh in 1939. Alas, war broke out while the 
conference was actually in session, and the meetings 
had to be abandoned. Crew’s steadiness and qualities 
of leadership m this most difficult situation made a 
reat impression on the international gathering, 


which few of those who were present have for-. 


gotten. 


During the Second World War, Prof. Crew served. 
as director ofemedical research, War Office, and rose , 


to the rank of brigadier. At the close of hostilities he 
found energy enough to open for himself a new 
civilan career, returning to Edinburgh this time as 
professor of social medicine and public health. As 
after the Firs® World War, he agam found himself 
taking part in the first phases of the development of 
a new movement of scientific thought, and once 
again he has left a lasting memorial in the form of a 
vigorous and flourishing department. 


= Dr. J. H. F. Brotherston 


Dr. J. H. F. BROTHERSTON, reader in public health 
in the University of London, has been appointed to 
succeed Prof. Crew. A graduate in arts and medicine 
of Edinburgh, Dr. Brotherston served during the 
Second World War as a medical officer in Iraq, Egypt 
and Sicily. He was wounded in action in 1943, but 

« rejomed the forces in Belgrum and Germany, reaching 
the rank of major. After the War, Dr. Brotherston 
took the diploma in public health of the University 
of London, gaining the first place in a large post-war 
class at the School of Hygiene and Tropical Medicine. 
He won a Rockefeller fellowship to the United States, 
where he made a valuable study of training methods 
in the schools of public health. This was accepted as 

«a thesis for the Dr.P.H. of Johns Hopkins Univer- 
sity. Simce returning to Britain Dr. Brotherston has 
held appointments at Guy’s Hospital and the 
London School of Hygiene. Duriig the past five 
years, Dr. Brotherston has been dire@tor of a field- 
research study area in south-west Hertfordshire. The 
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large research projeet which he, undertook” was 
dinanced mainly by the Rockefeller Foundation and 
included investigatiors of the medical care of the 
elderly, both in hospital and in their own homes 
under the family doctor. Studies have been made 
under his direction of the mecidence of health-needs 
in a sample of famulies with the object of discovering 
how these problems aze dealt with in‘, new housing 
estate. The team of workers has also carried out 
reviews of the work of zeneral practitioners, maternity 
and child-welfare serv-ces, school health and hospital 
services for groups of families. The work is intended 
to show the degree of co-operation between the 
services: Dr. Brotherston has published books and 


articles dealing with: both historical subjects and with ` 


a wide range of problems of medical education. In 
his new appointment in Edmburgh he will have 
unusual opportunities for teaching and research in 
both the postgraduata and the undergraduate fields, 
and for co-operation with the social science depart- 
ments within the University and the public health 
services of the city. 


East African Agricuture and Forestry Research 
Organization : Dr. E. W. Russell 


Dr. E. Walter Russell, who has been appointed to 
succeed Sir Bernard Keen as director of the East 
African Agriculture end Forestry Research Organ- 
ization, is at present reader in soil science in the 
University of Oxford, to which post he was appointed 
in 1948. After reading mathematics and physics at 
Cambridge, he became interested in soil science and 
spent a year with Prof. G. Wigner, of the Technical 
High School, Zurich, and some time with Prof. B. 


‘Polyner, of the University of Lenmgrad. He joined 


the staff. of the Physics Department of Rothamsted 
Experimental Statior. in 1930 and at first his work 
was principally concerned with problems relating to 
soil structure and included studies of the absorption 
of liquids by clays and the mechanism of crumb 
formation. Arising from some of these investigations 
a year was spent wita Prof. W. A. Patrick, of J ohns 
Hopkins University, Baltimore, as a Rockefeller 
Fellow. Following cn the investigations begun by 
Sir Bernard Keen at Rothamsted, he has been 
engaged for the past ten years in an extensive series 
of experiments on the effects of subsoiling and deep 
ploughing on crop production in Britain. 

Since going to Ox<ord,‘his main field of research 
has centred around the reactions of soul organic 
matter with clay and soil particles and the behaviour 
of phosphates ın sols. In collaboration with Dr. 
Scott Russell, who is in charge of the tracer laboratory 
of the Department of Agriculture, isotopic techniques 
have been employed in a preliminary analysis of 
some of the factors which limit the uptake of mineral 
nutrients from differsnt soil types. Dr. Russell ıs a 
member of the Governing Body of the National 
Institute of Agricultural Engineering, a vice-president 
of the Institution of British Agricultural Engmeers, 
secretary of the British Society of Soul Science since 
its formation m 1947 and president of Commission 
IV (Soil Fertility) of the Internatiowal Sogiety of 
Soul Science. oe š = 


Technological Applications of Irradiation ° 

Tue United Kingdom Atomic Energy Authority 
has announced®the, formation of a Technological 
Trradimtion Group at®*theeAtomic Energy .Researeh 
Establishment, Harwell. This Group will be equipped 
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withæbe largest sources of fission products in Europe 
and will have by the end of this year a 5,000-curie 
cobalt and a 5,000-cyrie cesium source. By the 
Thiddle of next year these sources will be doubled, 
and mega-curie sources for irradiations will be avail- 
able from fuel elements from a new reactor. It is 
planned to use for irradiations, machines such as 
linear accelerators to complement the irradiation 
programme? This new Group will investigate all 
possible uses for the millions of curies of fission pro- 
ducts which will be available within a short tıme from 
British reactors. Already a number of promising 
applications are being investigated, such as the 
physical changes due to irradiation of a number of 
substances and especially those of plastics. Of great 
interest also is the sterilization of drugs and the 
possible extension of shelf-life due to radiation. Quite 
a number of chemical changes which are initiated 
by irradiation are being investigated already. This 
new Group will work closely with industrial concerns, 
and special arrangements are beg made so that 
industry should profit to the fullest extent from this 
co-operation. 


Professional Civil Servants 


In his speech at the opening of the tenth annual 
delegate Conference of the Institution of Professional 
Civil Servants on May 23, the general secretary, Mr. 
Stanley Mayne, quoted a recent statement by Dr. 
(now Sir) A. Fleck that in Britain we have only 64,000 
scientists instead of the 90,000 we need. Mr. Mayne 
said that, in spite of repeated authoritative statements 
since the Barlow report on scientific man-power, made 
by the Advisory Council on Scientific Policy and 
others, there is no indication in the programme of 
either of the major political parties that it is realized. 
that the supply of scientists and technologists is a 
major factor ın national survival. Mr. Mayne referred 
also to the establishment in 1945 of the National 
Agricultural Advisory Service to ensure that the 
rasults of scientific research are brought immediately 
and directly before the industry by skilled interpreters, 
and he contrasted the prospects offered to the honours 
graduate entering on such a career with those open 
to the honours graduate in arts entering the adminis- 
trative class of the Civil Service. He thinks that 
the Royal Commission on the Service should ensure 
that it is no less worth while taking up a scientific, 
professional or technical career in the Civil Service 
than it is to take up another type of career. It is 
also essential to make science teaching an attractive 
career, as well as to increase the number of science 
teachers, while facilities for more science students 
are required both in the schools and the universities. 
Although something has been attempted in regard 
to science teachers, Mr. Mayne suggested it was too 
little and too late; nor does he agree with the 
University Grants Committee that no further sub- 
stantial increase in the number of university students 
can be expected in the immediate future without 
reducing university standards. We need a sharp 
improvement in educational facilities, he said, for the 
present exfraordinary variation in educational oppor- 
¿unity -in difftrent parts of Britain represents lost 
opportunities of equipping the yOung people who, in 
a few years, will be running industries and conducting 
research. ° He thought that the Institution has‘a great 
responsibility for seinthlating the more consistent and 
comprehensive thinking which is required about the 

inimum necessities for the etonemic surviyal, let 
alone thé progresse of Britain. 
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Lancer Chemotherapy National Committee in the 
United States 


Ix the belief that the state of knowledge of chemo- 
therapy has advancgd sufficiently to warrant ‘a 
national voluntary co-operative programme of 
research and development for the treatment of 
cancer by drugs, a Cancer Chemotherapy National 
Committee has been formed in the United States, 
headed by Dr. Sidney Farber, scientiffe director of 
the Children’s Cancer Research Foundation in 
Boston, with Dr. Kenneth M. Endicott, of the 
National Cancer Institute, Bethesda; Maryland, as 
the executive secretary. The sponsoring organizations 
are the American Cancer Society, the U.S. Atomic 
Energy Commission, the Damon Runyon Memorial 
Fund for Cancer Research, the Food and Drug 
Admunistration, the National Cancer Institute of-the 
U.S. Department of Health, Education and Welfare, 
and the Veterans Administration. Representatives 
of these organizations met recently at the National, 
Institutes of Health, Bethesda, to form the National 
Committee, and they also appointed an advisory 
group of six for liaison with the pharmaceutical and 
chemical industries. In addition, four technical 
advisory panels have been established and are 
meeting to assess the progress in cancer chemo- 
therapy research and make recommendations for the 
future. These panels will cover the fields of chemistry, 
pharmacology, screening of chemical compounds 
through experiments on animals, and clinical studies. 
The sponsoring agencies are providing a small full- 
time staff, headed by Dr. Endicott, to administer the 
programme, organize an information exchange and 
give needed assistance to research scientists. The 
Committee, which including Dr. Farber consists of, 
ten, will define the scope of the programme, develop~ 
general policies, assist in obtaining financial support 
for the work, co-ordinate the activities of the spon- 
soring organizations, and observe the rate af progress 
of the entire effort. 


The Coffee Pot: a New Club in London for Young 
Professional Workers 


Many young men and women commencing pro- 
fessional jobs far from the towns in which their 
parents live find it difficult to meet others who share 
their interests. To meet the needs of such people, a 
new club has been opened in London-—-The Coffee’ 
Pot—directed by a committee composed largely of 
recent graduates and three or four senior members.” 
The club is intended for younger members of the 
professions, particularly those who are not natives of 
London. Membership is open to men and women 
between the ages of nineteen and thirty. The sub- 
scription is £2 a year, and there is no. entrance fee. 
There is an ‘at home’ at the Coffee Pot Club every 
Monday during 7.30-10 p.m., and there are restaurant , 
and club lounge facilities on Mondays, Tuesdays, 
Thursdays and Fridays. It is hoped to open other 
such clubs in various towns, and there are schemes 
for a London Coffee Pot which will be open every 
day. Further information can be obtained from the 
Secretary, The Coffee Pot, 83 Chiltern St., London, W.1. 


Origin of the n-Sound in Speech 


4 
In his paper “Some Remarks on ‚the Origin of 
the n-Sound” (Reykjavik, 1954), Prof. Alexander 
Jóhannesson, ofethe University of Iceland, expands, 
with special geference to the n-sound, the theory 
which, in these pages and elsewhere (see Nature, 166, 
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Administrator of Nazal, Mr. D. G. Siesta “on 


forward as to the gestural origm of language. He June 12, 1954. This Museum is devoted entirely to 


aage puare Cole arona, Febres, eek 
Hebrew, Turkish, 


His evidence is selected (as in such 
an ire pat a ae it must be), and he con- 
under three headings: emotional 
span nature sounds (that is, onomatoposic sahetigg 
and gestural jaan (“nmitations of the shape or 
form of in surrounding nature and of move- 
ment”). Noteall linguista would agree with him, 
however, that these three kinds of sound represen 
successive stages in the development of human speech ; 
or that the third kind, if it exists, can be recovered 
sufficiently to help in an understanding of the ultimate 
origins of language (if such an understanding is 
possible). (Prof. J6hannesson’s fourth ‘stage’ is the 
‘development of words with gg from 


between English ‘nanny’, Turkish nini (mother) and 
Greenland: io an-Gna (mother) ; nor at that between 
English ‘ting-a-lng’, Turkish tingirtingir (sound of 
oo together), and Archaic 
Chinese ting-ning (a small bell). The words collected 

(uaaa e ATE ee ee eee 
ee of = kepis with meanings of “blowing” 
“bregthing” ce “the soul”) are impressive 

in number. But when under the of 


diverse meanings as 

ay ak ‘hair’, ‘be dari’, ‘out’, hl ‘cub’, 
more obvious ones hike ‘fat’, ‘tumour’, one wo: 
whether this is not all too remote ever to be con- 
vincing. 

University Grants Commission Bill In India 


Tx Government of India has introduced a Bill in 
the Lok-Sabha called the University Grants Com- 
mission Bull, 1954; this has now been referred to a 
Joint Select Gommuttee of Parliament. It has been 
claimed that such a Bull was long overdue as univer- 
sities Se ee suffered in the past from 
» No. 9; March 1955). 


siderable funds from the central Sehaskan They 
have to rely on funds provided by the respective 
States and these are far below their requirements. 
With the increasing tempo of national development 
in all spheres and with the growth of new knowledge 
in science and technology all over the world, the 
universities ın India have to enlarge their field of 
education and research if they are to discharge their 
responsibilities fo the nation. A Bull, therefore, 
which would enable the formation of a Statutory 
University Grants Commission, with 
adequate funds by the Government of India and 
clothed with appropriate authority, 1s most welcome. 


Durban Museum and Art Gallery: Annual Report 


THE annual report for the yeas 1953-64 of the 
Durban Museum and Art Gallery 165; 1955) 
records the opening of the Old House useum by the 


the preservation and display, of historical material 
associated with the Provmee of Natal. The ‘Ol@ 
Durban’ Room in the central Museum forms the 
nuoleus, and the various and extensive collections 
gathered together be the South African National 
Society (Durban Brauch) are likewisescentred at the 
Old House. The year: also witnessed “he virtual 
completion of the new gallery of South African birds 
with its complements of thirty-six habitat groups. 


International Society for Human and Animal 
Mycology 
Tas International Society for Human and Animal 
Mycology was founded last year by a group of 
scientific workers from ten pa heal Its objects are 
to bring together qualified persons interested in the 
study of fungi living on humans and animals; to 
rch geo acre of regional groups of these 
persons; to organiza of the members of 
on the occasion of international con- 
greases; and to pcblish, as soon as possible, a 
bulletin devoted to human and animal mycology. 
The committee of the Society is as follows : President, 
P. Redaelli (Milan); Vice- , C. W. Emmons 
(Bothesda, Maryland), G. T. Ainsworth (Exeter), P 
Negroni (Buenos Aies) and G. Segrétam (Paris) ; 
General Secretary, B. Van (Antwerp). 
Persons wishing to jam the Soorsty should write to 
the General Secretary at the Institut de Médecine 
Tropicale, 155 rue Nationale, Anvers. 


University of Glasgow 
Tae following veces have been made in 


ships, E. 
a wl end E. Seoane (chemistry) ; ; Nuffield 

ipa in Genetics, C. G. Elliott (a reappointment) 
eed etka’ Kater Dr 8. oat Pee a as 


the Department o? Natural the 
University on his appointment as head of the 


Division of Radioaczvity, United Kingdom Atomic 
Energy Authority, and Dr. A. N. MacPhail from the 
Department of Public Health, on his appointment to 
the chair at University College, Khartoum. Work 
has been commenced in University on the exten- 
sions to the engineering buildings that are to occupy 
ee oe by the 
old chemustry buildings. 


ee Ta Memoria! Trust: Awards 


ips (whole-teme or part-twme), Prof. 
t of Pathology, University of 
Helsmki) and Dr. C. G. V. Li ferages iit 


Department 
-of Hematology, Mana Hospital, Helsinki) ; Personat 


Department of Fuman 
én. addition, È 


man. Various p pat the folk in 


previgus years Akg Feature, 171, 1098 (1953), and a igs 
1170 1954)) 7) have been ronewedefor a further year: 


~~ 
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Dr. Je Kieler (Copenhagen), Dr. J. Nordmann (Paris), 
Dr. A. Sreenivasan (Bombay), Dr. F. Kissmeyer-, 
Nielsen and Dr. N. A; Stenderup (Aarhus), Dr. J. 
®ingsted and Dr. J. Rygaard (Copenhagen), and Dr. 
Maxime Seligmann (Paris). 


” Conference on the Physiology of the Invertebrates 


bes 


A CONFERENCE on “Recent Advances in the 
Physiology œf the Invertebrates”, sponsored by the 
United States National Science Foundation, the 
Tektronix Foundation and the University of Oregon, 
will be held at Eugene, Oregon, during September 
12-16. The conference was initiated by A. W. 
Martin, of the University of Washington, and has 
been organized by a committee composed. of Martin, 
L. H. Kleinholz (Reed College), B. T. Scheer (Univer- 
sity of Oregon) and T. H. Bullock (University of 
California). Eugene was selected as the meeting place 
because the administrative body of the University of 
Washington refused permission fora lecture by Dr. 


_J. Robert Oppenheimer. The conference will consist 


of a series of reviews of recent work in invertebrate 
physiology, followed by informal discussions, the 
invited speakers including, besides the committee 
members and others, F. A. Brown, jun., J. 8. Pringle, 
J. D. Robertson, T. H. Waterman, C. A. G. Wiersma 
and K. M. Wilbur. The papers will be published by 
the University of Oregon. A visit will be made to the 
Oregon Institute of Marine Biology at Charleston. 
Further information can be obtained from-Prof. B. T. 
Scheer, Department of Biology, University of Oregon, 
Eugene. 


Twelfth Congress of the International Association 
of Applied Psychology 


Tar twelfth congress of the International Associa- 
tion of Applied Psychology will be held in London 
inethe University Senate House and in Birkbeck 
College, both of which are in Malet Street, London, 
W.C.1, during July 18-23, under the presidency of 
Dr. C. B.’Frisby. Besides a large number of symposia 
on specialized topics and the reading of individual 
papers, four general lectures will be given as follows : 
Sir Frederic Bartlett (Cambridge), on timing—a» 
fundamental character in human skill; Prof. L. L. 
Thurstone (North Carolina), on the theory and 
application of a subjective metric; Prof. C. Pellizzi 
(Florence), on the European Productivity Agency ; 
and Dr. E. Mira y Lopez (Rio de Janeiro), on the 
influence of foresight and attitude on mental output. 
Visits will be mada to»a number of psychological 
organizations and hospitals in London, Cambridge, 
Oxford and Windsor. Further information: can be 
obtained from the secretary of the congress. Mr. 
Alee Rodger, 14 Welbeck Street, London, W.1. 


Canadian Association of Physicists : Ten ‘Annual 
Congress 


THe tenth annual congress of the Cannan 
Association of Physicists will be held in Toronto 
during June 20-24 in conjunction with the June 
meeting of the American: Physical Society ; the last 
three*dayseof the congress, will be devoted tothe 

rograrame ofthe latter body. . On June 20 the 

anadian Association will hold*®a, symposium on: 


and on’ the following day there wil be another 
roopu ua. on ‘‘Physics Ieflustry”’ , unde; the 
sige? of Ds. L. Kerwin (Laval University, 
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Quebec). On the same day Dr. Kerwin will give his 

address as president of the Association, his subject 

beng “The Next Decade for C.A.P:”, and in ‘the. 

evening Dr. R. T. Birge (president of the Americans. 

Physical Society) willegive an after-dinner address 
“Science and Pseudo-Science”. 


Fourth National Clay Conference in Pennsylvania 


Tue Fourth National Clay Conference will be held 
in the Pennsylvama State University at University 
Park during October 10-13, this being the first time. 
that it has met in the Eastern United Stetes. The. 
period comeides with the centennial celebration of- 
the Pennsylvania State University, and arrangements 
have been made for several scientific workers. from 
Europe and Asia to attend and” present” papers 
describing work in their own countries. In the past 
the Conference has attracted a very diverse group of 
scientists ranging from colloid and ceramic chemists 
to mineralogists and soil scientists. Further informa- 
tion can be obtained from the chairman of the local- 
committee, Prof. T. F. Bates; College of Mineral 
Industries, Pennsylvania State University, University 
Park, Pa. r 


Annou ncements 


Pror. RENÉ FABRE, professor of T E and 
dean of the Faculty of Pharmacy, University of 
Paris, has been elected a member of the Rural Econ- 
omy Section of the Paris Academy of Sciences in 
succession to the late A. Demolon. 


Pror. F. V. ATEINSON, professor‘of mathematics in 
University College, Ibadan, has been appointed pro- 
fessor of mathematics in Canberra University College. 


Pror. A. P. Guryaup, associaté professor of, 
mathematics in the Royal Military College of Séience, 
Shrivenham, has been appointed professor of mathe- 
matics in the. University of New England, -Armidale, 
New South Wales. 


' Tus Istitutd Lombardo di Scienze e Lettere is 
arranging to hold the first Antonio Baselli Conference 
at Pallanza during July 28-30. The subject will be 
“The Macromolecules of the Organism’. Those 
wishing to attend should write to the Secretary of 
the Istituto Lombardo, via Brera 28, Milano, from 
whom further information can be obtained. 


Tae Northern Division of the Institution of _ 
Electronics will be holding its tenth annual elec- 
tronics exhibition in the College of Technology, 
Manchester, during July 14-20. More than fifty” 
organizations will be exhibitmg, divided between a 
scientific and industrial research section (composed 
of displays from the research associations and 
laboratories, government establishments, universities, 
hospitals, etc.) and a manufacturer’s section. Forty 
lectures and sixteen film shows will be given. Admis- 
sion tickets both to the lectures and the exhibition, , 
together withany further information, can be obtained 
from the honorary organizing secretary of the 
exhibition, W. Birtwistle, 78 Shaw Road, Thornham, 
Rochdale, Lancs. ~. " 


Tax United Kingdom Papers Oates has com- 
pleted its official list of those attending the Inter- 


Tia 


-national Conference at Geneva during August on the 
radiations as applied ‘to’ medicine, under' the chair- -* 
manship df. Prof. J. K. Robettson (emeritus professor’: 
of physics, Queen's Ghiversity, Kingston, Ontario), 


Peaceful Uses of Atomic Energy. It is still possible, , 
however, for any further interested persons to apply 


‘for seats in the public gallery. Applications should 
` ‘be made direct togDr. Adrian Pelt, Director, European 


Office of the United Nations, Pale des Nations, 
Geneva. 
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NEW PHYSICS LABORATORIES AT UNIVERSITY 
COLLEGE, LONDON 


` @. ‘ 
HE new Physics Wing at University” College, 
London, was officially opened on May 4 by Sir 
James Chadwick, in the presence of some five hundred 
guests widely representative of the scientific, indus- 
trial and teaching life of the community. 
The opening of this new building marks the com- 


_ pletion, ofthe first stage in the provision of permanent , 


accommodation for the Physics Department after the 
destruction suffered during the Second World War. 
It provides something less than half the floor space 
which, it ıs envisaged, will eventually be made 
available to the Department. 

The buiding, which has six floors, was designed 
by Prof. A. E. Richardson and built by Messrs. Dove 
Bros., Ltd. It is of steel frame construction faced 
. mainly with Kentish stock brickwork, but has Port- 
land stone up to the ground-floor level and stone 
dressings around the windows. The roof is of concrete, 
insulated with cork and covered with copper. In 
order to save. the cost of periodical repairs, the 
window sashes are constructed of aluminium, specially 
treated to resist corrosion. Invisible steam pipes 
embedded in the ceilmgs provide heat for the building. 
Three rows of steel channel inserts fixed flush to the 
surface of all available wall space provide ready 
means for suspension and temporary fitting of 
apparatus. 

Three of the six floors are devoted mamly to 
research, and the remaming three floors to teaching 
laboratories. These undergraduate laboratories, 
Situated on the first, second and third floors, can 
7 accommodate all the undergraduate practical training, 
except for an elementary class still housed in an older 
part of the College. Accommodation is provided for 


about thirty,five students in each of the three years _ 


of the course for the B.Sc. (Special) degree in physics 
as well as for a somewhat larger number of students 
who take a two-year course in physics ancillary to 
chemistry or astronomy. A number of students 
reading physigs for the B.Sc. (General) degree are 
also accommodated. 

Each of the undergraduate laboratories occupies a 
floor space of 4,600 sq. ft. and includes dark rooms 
for optical experiments, extensive apparatus stores 
and technicians’ rooms. In addition, there are fully- 
` equipped photographic dark rooms, a balance room, 
and workshop facilities for the use of undergraduate 
students. There are some sixty or seventy student 
benches in each laboratory, and points for gas, water 
and electrical power are liberally distributed. 

Particular care has been taken with the design of 
facilities for the third-year student laboratory. It 
has been the custom at University College for 
“ several years now to encourage third-year under- 
graduate students of experimental physics to develop 
ther origmality by tackling more elaborate experi- 
ments than they’ have attempted previously. They 
are given small experimental projects in which they 
gain experience,in the design and construction of 
apparatus and in solving problems relating to its 
working. While these experiments cover a wide 
* range of topics, considerable emphasis is placed on 
electronics. 

It is interesting to recall that the first courses In 
pracéical physics arranged for undergraduate students 
in any English university were giver@at University 
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College in the session 1866-67 on the initiative of 
Prof. Carey Foster. The new teaching laboratories 
should provide adequate facilitieseto enable the 
traditions of the Co_lege in the teaching of practical 
physics to be worthly maintained. ys 

ing now to the research facilities provided by 
the new building, bese are housed on the lower 
ground floor, the ground floor and the fourth floor. 

Lhe lower ground floor has a ceiling 16 ft. 6 in. 
high, and the greate: part of the floor is occupied by 
the electron accelerator laboratory, which extends 
along the whole length of the floor and over about 
two-thirds of the width. An overhead travelling crane . 
runs the full length. of this laboratory, which is at 
present divided inro three rooms by temporary 
partitions. . 

A microtron (elecsron cyclotron) accelerator pro- 
ducing a mean extracted current of 0:5 pamp. of 
electrons at 5 MeV. energy has been constructed and 
is in full operation. A larger microtron to provide 
25-MeV. electrons is under construction and will also 
be installed on the -ower ground floor. Both these 
machines are to be used in an extensive study 
(already in progressi of fast-electron scattering by 
nuclei. 

The lower ground floor also houses a store, glass- 
blowing shop, dark rcoms, a spectroscopic laboratory, 
and a room for storing and handling small quantities 
of radioactive isotop2s. 

The ground floor contains a number of private staff 
rooms and offices ; bat research laboratories comprise 
the greater part of ths floor also. Most of the research 
in progress on this floor is devoted to the experi- 
mental study of eélectronic and ionic collisions. 
Systematic investigetions -re in progress on the 
exchange of charge or excitation, on 1onization, and 
on elastic scattering: produced when beams of ions 
or metastable atoms are passed through gases. 
Extensive work is also concerned with collision 
processes in atomic hydrogen and with studies of 
gaseous discharges. Gas, water, compressed air and 
oxygen services are -nstalled throughout the ground 
and lower ground floors, as well as an adequate 
supply of d.c. and ac. (both single- and three-phase) 
points. 

The top floor, in addition to providing office 
accommodation for members of the staff and for 
research students spacializing in theoretical physics, 
houses the departmental library, -a small lecture 
room used particularly for seminars, and the 
computing laboratory. An electronic computer 
designed by Dr. A. D. Booth, of Birkbeck College, is 
now being installed m the computing laboratory. In 
addition to providing for the needs of the theoretical 
research in the Depaztment, it is intended that when 
fully in operation tke facilities of this machine will 
be made available to other departments of the 
College and University. ; m a 

The number of research- workers gp the „Physics 
The 
are some fifty postgraduate Ph.D, students, while 
there. are altogethe: 78 research workers in the 
Department. Only some @f these are accom- 
modated in the new wing, however. The ‘research 
groups working’on #p high-pressure cloud chamber, 
high-8nergy nucleon scattéring and the electron Iéhs 
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, The tendency to think of modern medicine in 


in temporary quarters. It is hoped that eventually, terms of sulphonamides, antibiotics and other recently 
all the rest of the resegrch work of the Department discovered life-saving drugs often leads to the sup-: 


Ææ well as the workshop and lecture theatres will be‘ 
accommodated in an adjacent building under con- 
ditions as satisfactory as those of the new wing.’ 


THE: PHARMACEUTICAL SOCIETY 


N May 23, the Pharmaceutical Society of Great 
Britain held a reception to mark the -granting 
of 1ts new constitution. Founded in 1841, the Society 
received a Royal Charter in 1843. Modifications were 
afterwards made.in its constitution by the various 
Pharmacy Acts. A Supplemental Charter granted in 
1953, virtually replacing the original, and the Phar- 
macy Act 1953 have now- ‘brought the Society’s 
constitution into line with present-day circumstances 
and needs. A reception was held at 66 Portland 
Place, W.1, through the kindness of the’ Royal 
Institute:of British Architects, to mark the occasion, 
and H.R.H. the Duke of Edinburgh attended the 
reception and was presented during the evening 
with his diploma-.as the first Honorary Fellow of 
the Society. . “ , . 

, The Society’s charters and grant of arms were on 
view, together with rare, books from the Society’s 
Library. Incunabula weré represented by the “Latin 
Herbarius” printed at Passau in 1485, and the 1491 
edition of the “‘(H)ortus Sanitatis” from the-press of 
Jacob Meydenbach at Mainz. The latter, a treatise 
on herbs, animals, birds, fishes, stones and minerals, 
showed the. illustration of the Bausor tree, believed 


' to exhale a narcotic poison. In the illustration two 


men lie beneath its branches, apparently ın the sleep 
of death. Manuscripts included an early recipe book 
in Elizabethan. hand and a fine English medical work 
of the seventeenth century, bound in contemporary 


calf. A copy of the second issue of the first ‘““London 


Pharmacoposia”’ of 1618 published in December of 
that year attracted -much interest. The first issue 
was published in May, but it was so full of errors 
that all copies were officially destroyed ; a facsimile 
of it was exhibited. The first quarto edition, pub- 
lished in 1699, of the well-known satirical poem 
“The Dispensary”, by Dr. Samuel Garth, dealing 
with the quarrels between the Society of Apothecaries 
and the Royal College of Physicians, was also on view. 

At the request of the Duke of Edinburgh, an 
exhibition had been staged to portray the pharma- 


ceutical industry’s contribution to medical ‘and .~ 


veterinary science. = a 
Featured on twenty large panels, arranged by- 
thé Association ‘of the British Pharmaceutical 
Industry, was a representative selection of the drugs 
discovered and developed in recent years, which have 
revolutionized the practice of medicine and have made 
a significant contribution to advances in surgery. 
In an introductory panel, some statistics of the 
industry were shown graphically. Its production, 
valuede at £19 million in 1935, had risen to £120 
million in 1954@ The numbers of persons employed 
b$ the industry in research, de@@lopment, manu- 
facture both primery and,secondary, and in distri- 
bution. to the pharmacist, dottor and hospital, had 


risen much less thag @#roportionately—from 22,000 - 


in 1935 fo 53,000 in 1951. Its experts, valued at 
£3:28 million in 1938, amountas? inevalue to £33 +6 
miflion*in 1954. r ; i i 
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position that symptomatic treatment no longer has, 
a place in medicine. As a reminder that preparations 
of vegetable drugs and their active principles are 
still used in considerable though steadily diminishing 
amounts, a panel was included featurmg a flow chart 
of the manufacture of a galenical, photographs of 
fields of henbane, foxglove (digitalis) and deadly night- 
shade (belladonna), together with specimens of an 
opium poppy capsule, gentian root, nug vomiga seeds, 


ergot sclerotia, and preparations of digitalis. Roots of - 
Rauwolfia serpentaria and its prineipal alkaloid ‘ 


reserpine, now much used for mild hypertension and 
psychotic disorders, were also shown. The com- 
mercial development of the synthesis of atropine and 
the tropane alkaloids was illustrated by a photograph 
of the British plant now used for this purpose. 
The developments in anesthesia since Sir James 


Young Simpson introduced the use of chloroform in~ 


Edinburgh in 1847 were exemplified by the newer 


anesthetics such as cyclopropane, trichloroethylene ` 


(including its application by self-administration) and 
thiopentone (used intravenously). = -" . 
. Muscle relaxants, which have a temporarily 
paralysing action and greatly facilitate modern 
surgery by avoiding-the need for almost toxic doses 
of anssthetic, derive their application: from the 
isolation of thé alkaloid tubocurarme from the South 
American arrow poison, curare. Poison-tipped darts 
and blowpipe, crystalline curare and @ curare gourd 
prefaced specimens of tubocurarine and the more 
recently developed synthetic analogues, gallamme 
triethiodide and laudexium methylsulphate. 


The development of specialized contrast media by jy 


the British pharmaceutical industry has enabled the 
medical use of X-rays to be extended, and in addition 
to the detection of bone fractures they now aid the 
radiologist to give a prominent picturesof the gall- 
bladder, arteries, bronchial tree, the urinary tract and 
other systems and organs. Among the radiological 
agents displayed were barium sulphate for preparation 
ot barium meals, diodone, iodized oil, propyliodone, 
iodoxyl and ethyl iodophenylundecylase. ..- 

. The use of injectable fluids to restore blood volume 
in‘ cases of patients suffering from shock and loss of 


‘blood, as an alternative to the transfusion of blood, 


began with the discovery of the value of gum acdcia- 
saline injection during the First World War. Dextran 
and polyvinylpyrrohdone were exhibited as’ newer 
agents which avoid the adverse effects of acacia- 
saline on the blood and liver. They are polymers of 
sufficiently high molecular weight not to be excreted 
too quickly. 

The -antibiotics formed the subject of two panels 
and exhibits. A photograph:of the late Sir Alexander 
Flemuig fittingly.” introduced the panels, which 
included a flow chart: of penicillin manufacture, a: 
chart depicting; the rate of growth of manufacture 
and export of penicillin: and. its -preparations, and 
another showing’.the éstimation. of sensitivity of 
organisms to. antibiotics. - Specimens -shown of the. 
different forms-of presentation of peaicillin included 
vials of penicillin @ for preparation of the injection, 
of procaine penicillin, of oral suspension, tablets -and 
ointment, and of penethamate hydriodide and 
benethamine penicillm. Specimens were also shown 


. of streptomycin sylphate, chloramphenicol capsules, 


aureomycin, oxytetracyclne, tyrothricin lozenges, 


polymixin-bacitfacin ointment, neomycin, viomycin, - 
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and erythromycin. The application of antibiotics as 
supplements in animal feeding to increase the rate 
Rof growth of animals was illustrated by photographs 
-of hers at different ages after so feeding. 

Pia agereormocter quasar Baga a 
amine, Mepyramine, promethazine, antazo chior- 
oyolizine and together with a diagram 
of the action of antıhistamines and a reminder of 
their value in preventing travel sickness and nausea 
and. vomiting due to other causes. It was only in 
1910 that Sir Henry gr then. working in the 
researole Rabosatories of a British pharmaceutical 

company, had fully investigated histamine, a natural 
“constituent of the living tissues, and the liberation of 


which is largely responsible for allergic manifestations 
It was only su t to 1910 that the search for 


ogue, isoprenaline, 
used as its sulphate. Whai are now called ‘anti- 
“‘histamines’ have the more specific action of neutral- 
izing directly the physiological effects of histamme. 
Anticoagulants which have revolutionized the 
treatment of thrombo-embolic disease interfere with 
the process of coagulation of the blood, a process 
aii by a chart. The ee etait the 
natur occurring heparin, extracted from or 
liver tissue, the synthetic je ea a dicoumarol 
and ita derivatives, phenylindanedione, as well as 
dextran discovered by Ricketts and Walton 
at Birming 
‘The importance of antimalarials was illustrated. by 
& map tho world incidence of malaria, and & 
chart illustrating the life-cyale of the malaria parasıte 
and photographs showing methods of eradication of 
Ymosquitoes. Antimalarials exhibited included quinine 
both as tablets and injection, ape pe 
EE re » primaquine and proguanil. 
Some of the pro lems of tropical medicine were 
tographs of patients suffering from 
Uharzia and trypanosomiasis 


@ reminder of the problems of eradication of bilharzia 
from c areas. Specimens of medicaments 
shown included the sa igh sulphones, trypars- 
amide, lucanthone, sodium. sti te, diethyl- 
carbamazine, suramin, pentamidine isethionate and 
~yellow-fever vaccine. 

A, panel devoted to veterinary medicme emphasized 
the application of the newer human remedies to the 
treatment of animal diseases, as well as the develop- 
ment of apeocrfic serological products. Limitations of 
space permitted justice to be done to the 
contributions of the industry to the advances in 
a medicine. 

A portrait of Lord Lister introduced recent 
“developments in antuseptics, which were exemplified 
by specimens of acridine derivatives, halogenated 
phenols such as aig sl a p-chloro-m-xylenol and 
-oresol, and the quaternary ammonium compounds 
cetrimide, anes lkoatii and do n bromide. 

The progress 18 the British opment of insulin 
manufacture since Banting and Best’s discovery of 

in 1922 was dramatically illustrated by a 
chart of the price reductions that have followed its 
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' of, the wide range of barbiturates, 
. medium- and 
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protamine in of zinc and of the*more 
waar vad dnd taal zino suspensions. 


ther hormones and theis derivatives exhibited 
1 testosterone, cestro 
and cortisone, acetate 


included testosterone. 
ethinylosstradiol, stil>ces 


cycle. 

Immunological prcducts were introduced by a 
portrait of Jenner, .32 chart showing the 
moidence of diphtheria in recent years and photo- 
graphs of sera manufacture, the tion of 

vacoine and iroculation of culture media. "In 
addition to specimene of different sera and vaccines, 
there were shown publicly for the first time specimens 
of the Salk antipolicmyelitis vaccme' manufactured 
by a British firm. 

Speci of an almost complete range of the 
vitamins used medicmnally, including about a gram 
of ecrystallme cyanozobalamin (vitamin Ba) sup- 
ported illustrations oT vitamm-deficiency states and 
of plant employed m the manufacture of certen 
vitamins by synthetis methods. 

F =s discovery of the value uf 


the avoidance of, anc in dais with, Pie oe 


strains of organisms- A photograph of Dr. A. J. 
Ewins introduced a panel oa various aspects 
of sulphonamide evaluation therapy, afid 


specimens of sulphonamides duaslaged "ngluded 
sa COR sulphadimidme, sulphafurazole, sulphe- 

See 
salads aks midine an 
sulphacetamide both in. powder torm and m 


The assistance given by analgesics and hypnotics 
in coping with the eci exigencies of modern civilization 
have led to the searclr for, discovery and panera ter 

rt- 

long-acting ones being shown. Although 

substantial quantities of morphine are still manu- 

factured. = ne synthetic sage iar such as 

pethidine, w. a specimen was shown, are 

steadily replacing morphine in many of its appli- 
cations. 

The skills of the crganic chemist, the pharmaco- 
logist, the biochemist, the bacteriologist, the micro- 
biologist and the chermucal engineer are of little avail 
to modern medicine unless the products emerging 
from their work are presented in stable, effective and 
acceptable form for use by the patient or medical 
practitioner. It is to the formulation, preparation 
and directions for uss agi it E of medica» 

ments that the pharnaocst applies his tfaining and 


knowledge. It therefore fitting that the 
exhibit should be aSvoted to specimens ef the font 
in which Tres are- w inject pills, 


lozenges, 2a 
ders, 


_@ count of less than 500 nuclei em.’ ; 
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* CONDENSATION NUCLEI 
SYMPOSIUM IN DUBLIN 


SYMPOSIUM on condensation nuclei was held 

in the School of Cosmic Physics, Dublin 
Institute for Advanced Studies, during April 26-28, 
when  thirty-feur delegates from eight countries 
participate and twenty-six papers were presented. 
The five half-day sessions dealt with the-météorology, 
climatology and aerology of nuclei, new instruments 
and methods ‘for recording ‘their concentration, 
measuring their-size, “density. and mass, their bio- 
logical role and “importance for research in hygiene 
and the production of nuclei under special con- 
ditions. : y 

The relationship between -the concentration of 
‘atmospheric nuclei measured with æ photo-electric 
counter twice daily over a four-year period at 
Valentia Observatory and meteorological elements 
has been investigated by S. McWilliams and W. A. 
Morgan. (Ireland). The majority of observations gave 
the concen- 
tration generally decreased with increasing relative 
humidity and the annual variation followed fairly 
closely that of duration of bright sunshine. 

M. Bider (Switzerland) presented a similar investi- 
gation for Basle based on continuous records obtained 
by means of the automatic Verzér photo-electric 
nucleus counter. Since this recorder measures con- 
centration every fifteen minutes, many problems can 
be tackled which with eye observations at a few fixed 
hours could not be approached. The increase of 
concentration with sunshine established near the 


NATURE 


. Mra. Rita Callahan Sagalyn (United States Air 
® 


June 18, 1955 VOL. 175° 


-_ 3 4 
1 


Force Cambridge Research Center) reported on con- 
centration, mobility and distribution of charged 
nuclei in fair weather and, ‘im the altitude-rangs 


.500—20,000 ft. These “investigations over the United 


States and the Atlantic Ocean .were -carried out 
together with G..Faucher in'a-B-17 aeroplane con- 
verted into a veritable flying observatory. A series 
of ‘diurnal measurements made ‘over’ fixed flight- 
path indicates the importance of turbulence and air- 
mass: changés for the distribution of-nuclei in the 
atmosphere. a Š -$ @e 

New ingenious methods for counting. nuclei, which 
J. ©. Thams and W. Wieland (Locarho-Monti) have 
recently developed, were described and illustrated by 
Dr.. Bider. The droplets formed by expansion in an 
Aitken-Scholz counter, and even the nuclei them- 
selves before forming cores of droplets, are caught on 
slides coated with a thin (0-01 mm:) layer of copal. 
lacquerin which they produce holes., The counting of the 
holes is rapidly carried ‘out by a-photd-electric device?” 

Great progress in recording nuclei concentration is 
noticeable in the second version of the. automats 
designed by F. Verzár (Basle) and the’ construction 
by R. Siksna (Uppsala). Both élaborate automats 
employ the direct-beam photo-electric principle, and 
the latter in addition uses continuous photographic 
recording of the droplets in an Aitken-type counter. 
R. Mithleisen’s (Western Germany) new recorder for 
nuclei concentration with continuous over-saturation, 
which hitherto had escaped general-notice, has the 
advantage of recording concentration in one-minute 
intervals. AOA i o 

Recently in meteorology there has been a tendency 


Atlantic at Valentia was also found at Basle. Simul- -` 
taneous records with identical Verzár automats in 
the centre of the city and on the outskirts at a 


to seek information on the size of the condensation ' 
nuclei and their nature as well as their concentration] y 
A variation of the photo-electric nucleus counter to ' 


distance.of 1-5 km. have shown that the. average 
concentration in. the centre (46,000 nuclei cm.-*) is 
about eight times that on the outskirts. In spite 
of this very large difference in the concentrations, 
the variation ‘at -both stations was strikingly 
similar. S . 

G. J. Day (Meteorological Research Flight, Farn- 


' borough) delivered a preliminary report on measure- 


ments of condensation nuclei made with a direct-beam 


photo-electric counter during ten aeroplane ascents. 


over the British Isles in mainly anticyclonic situations. 
He found that clean maritime air passing over un- 
broken sea surfaces contains about 200 cm.-® nuclei 
at normal cloud-base levels (approximately 2,000 ft.), 
though it often contains as many as 3,000 -cm.-3 
nuclei in the lowest few hundred feet. Over broken 
sea surfaces values of- 1,000 cm.-* nuclei are found 
throughout the turbulent mixing layer, so that it 
appears that sea salt nuclei contribute a large, though 
not @ major, part to the nucleus population. At 


heights of 1,000-2,000 ft., during flights covering 


most of England, and including some circumnaviga- 
tions of Greater London, a normal concentration of 
about 2,000 cm.-* nuclei was found which rose to 
6,000 om. nuclei over large domestic and industrial 
centres. Centrary to expectation, no increase in the 

enerale leveleef concentration downwind .of large 
contaminatiag centres such as PSndon was found. 
However, downwind of specific sources within such 
areas, concentrations of tens of.thousands of nuclei 
per cm.®, often thirty thousand, were observed. These 
localized increases seem, associated with a relatively 
faw sources and must prequmabfy be associated with 
specific industrial processes... `. 
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«the size, density 
< which L. W. Pollak and T. ©. O’Connor (School of. 


obtain size discrimination was demonstrated by 
T. A. Rich (General Electric Company, United 
States). The sample at atmospheric pressure in the 
fog-tube of the counter is expanded into two evacuated 
containers : into one as rapidly as possible, into the 
other slowly enough to permit the growth of ‘water | 
drops and yet fast enough so that the expansion is 
essentially adiabatic. SS 

- Preliminary tests of a new method for measuring 
and mass of condensation nuclei 


» 


Cosmic Physics, Dublin) have designed for investi- 
gating the quickly changing atmospheric aerosol, „ 
particularly during aeroplane flights, are encouraging. - 
The underlying theory of this ‘static’ ` method was. 
developed by R. Fürth (Birkbeck College, University 
of London). Utilizing standard equipment and 
measuring the decreasing -concentration of con- 
densation nuclei when enclosed in a small cylindrical 
container, it is possible to determine. from two 


~ measurements of-concentration the size of the nuclei 


and from three such measurements their size, density { 
and mass. - i es 

P. J. Nolan and EH. Kuffel (University: College, 
Dublin) dealt with: the decay of enclosed nuclei. 
They found with ultra-small nuclei that the coefficient 
of the linear diffusion term, in the decay equation 
varies as the square root of the diffusion coefficient. 
The production of nuclei from ammonia and nitric. 
acid were discussed by P. J. Nolan and E. Kuffel ; 
that of uncharged nuclei by ultra-violet light formed 
the subject of æ most interesting paper by J. R. 
Atkinson ‘(Glgsgow), whose results are als® of 
importance for users of cloud chambers. _ >... 
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The -retention of condensation nuclei in the 
respiratory tract was dealt with by F. ‘Verzér an® 
P. J. Nolan. -Based on experiments made by T. 
Burke and himself, -Nolan stated that nuclei are not 
produced by’ breathing. Ehaled air contains 80-20 
per cent of the nucleus content of the inhaled air. 
Mr. Claes -Rooth summarized most ably the important. 
work by ‘C.-G. Rossby, (Stockholm) and H. Egnér ` 
(Uppsala)-on the synoptic variations in the chemical 
composition of atmospheric precipitation and made 
a strong: plea for introducing measurements of 
carbon ‘*diowide as`a routine in meteorological 
networks. ~ 

In the gedphysical laboratory of the School of 
Cosmic Physics,- Dublin, equipment for determining 
concentration and size of condensation nuclei and for 
measuring their vertical gradient near the_ground 
were demonstrated during the symposium. A small 
exhibition showed the development of the photo- 


- electric nucleus counter. Among the exhibits were a 


Pg 
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photograph of the‘direct-beam photo-electric nucleus 
counter,-and the ‘original model of thé multiflex 
photo-electric counter which L. W. Pollak designed 
and W. A. Morgan constructed in the offices of the 
Irish Meteorological Service at Foynes early in 1940. 
The proceedings of the symposium will be published 
as & separate-volume of Geofisica Pura e Applicata 
(Milan). <The next symposium on. condensation nuclei 
is to take place in September 1956 in Switzerland. 
e a L. W. POLLAK 
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~~ TAPEWORMS OF THE | 
-FAMILY TETRABOTHRIIDAE 


j AS interesting and important paper by Prof. J. G. 
Baer has been published as a memoir of the 
University èf Neuchåtel* on a taxonomic revision 
and biological study of the Cestodes of the family 
Tetrabothriidae parasitic in birds of the high seas 
and marine mammals. In the paper, Prof. Baer aims 
at classifying-and simplifying the determination of 
this very difffcult group of tapeworms, and seeks to 
show-——with considerable success—-that a parasite 
and its host are fundamentally inseparable. Thertwo: 
must be considered together. noe Ke 
The revision is based on the re-examination of 
more than seventy types of the elghty-odd speciés 
described, with the result that the number of species 


_ is reduced to forty, and only four of the eleven genera 


are retained. The monograph is divided into five 
sections, the first three of which are entirely given up 
to the descriptions of the species together with thew 
synonyms, hosts and ‘the miore important biblio- 


graphical references. An introductory chapter deals - 
-with the general anatomy, and. it ‘is found tbat, 


neither the size of the scolex nor the muscular 


‘- development of the strobila are reliable--taxonomic 


characters, ás was formerly supposed to be the case. 
On the other hand, the structure of the genital 
atrium is stressed since it appears to..yield by far the 
best and most réliable morphological character. This 
structure, however, cin only be seen in transverse 


) sections, arid “therefore no specific identification is 


possible if worms are mounted in toto. All the species, 


a Révision -taxonomique etb .étude biologique des Cestodes de la 
famille des Tetrabothriidae parasites d’ciseauX de haute mer ef de 
mamu@iféres marins. “By Jean G. Baer. Mémoires de l'Université de 
Neuchâtel, Série in-quarto, :1;.91954, Pp. 1234-8 figs. (Neuchatel, , 
1954.) 20 Swiss francs, f 
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are described in‘ a uniform manner, and nly the 
essential characters are stressed. The genital atrium 
of each species is illustrated, and all the drawgpgs 
made to the same scale, so that comparisons are 
easily made, while a special section is devoted to the 
comparative anatomy of the species. ` It is found 
that the structure'>f the genital ie reveals the 
existence “of three distinct evolutignary trends, 


. making -it, (possible to split, the species into distinct 


groups. A key for she identification of the species is 
thus established. -‘The-position of the family Tetra- 
bothriidae is discussed -and -it is assigned to a new 
order, distinct from . either -the Pseudophyllidea or 
the Cyclophyllidea- but more closely related to 
the Tetraphyllidea. ý 

Tetrabothriids -aze found to be extremely host- 
specific; each.grocp of hosts—namely, Sphenisci- 
formes,‘ Procellariizormes,. Pelecaniformes, Gavii- 
formes and Characriiformes—harbours species dis- 
tinct ffom those ocsurring im the others. Although 
the life-cycle of tke tapeworms is unknown, it is 
postulated, on the basis of stomach contents of 
the sea-birds and mammals, that cephalopods might 
act as intermediate hosts. From statistical evidence 
it seems that the host can only become infested when 
leading a semi-sedentary life, that is, during the 
breeding season. Thi is also borne out by the fact that 
different hosts belomging..to.the same order nesting 
on the same island usuälly harbour the same species 
of tapeworm. Using the-evolutionary trends of the 
genital atrium as a basis;*combined with the results 
obtained from a stacistical study of the distribution 
of the parasites arcong the hosts, it is found that 
there is distinct evidsnce of parallel evolution of both 
the tapeworms and -their hosts. From these results 
it is postulated that the Sphenisciformes, Pro- 
-cellariiformes and Eelecaniformes might be derjyed 
from a common stock, and the Gaviiformes and the 
Alcae appeared later-as side branches. The arguments 
and evidence put forward here by Prof. Baer are 
convincing, and one feels that his main ‘conclusions 
are right. He also suggests that -the species har- 
boured by gulls have been acquired secondarily. But 
here he is not quite so confident ; ‘the case is cer- 
tainly more open tc argument, and one wonders if 
perhaps only one of the gull lines has been acquired 
thus. i 

I think, however that Prof. Baer rather over- 
emphasizes (p. 104) the apparent contradiction in 
the conclusions he rsaches from the study of Tetra-. 
bothriids and the evidence deduced from a study of 
the Mallophage. True, his conclusions are not 
entirely’ confirmed Dy the published work on the 
feather lice, but this is largely owing to the fact that 
evidence from the distribution of the Mallophaga: is, 
rarely helpful in the elucidation of the relationship 
between orders of birds. Thus the Mallophaga of the 
‘Sphenisciformes and Gaviiformes show no-apparent 
relationship to those of other birds. While, „although 
some of the Mallonhaga of the Procellariformes, 
Pelecaniformes and —haradriiformes do not rule out 
a possible relationsaip between these ,orderg, the 
evidence is in no way conclusive. 

Finally, it mus$,elways be remembered. that the. 
classification of the birds themselvag is in some cases 
.still open to doubt, and the characters upon which 
families are assigned to certain orders niey be less 


` dependable than the characters chosen for classifying 


their parasites.© Usgortunately, specialists are not 

often*in a position +8 evéluate the classification ©f 

groups other than their own, arid are chary of taking 
° ial f 
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so muc® on trust. If Prof. Baer has discovered in 
the genital atrium a character which is dependable— 
a ge which tims alone will prove to everyone’s 
satisfaction—it is a matter of great importance from 
the point of view of elucidating host/parasite 
relationships. 

One minor point is worth noting: a fine trap is 
set for the Engli$h-speaking reader by the use here 
and there of Vernacular names of the hosts. Thus, 
“Pingouin”? equals razorbill, not penguin, and 
“Puffins” are shearwaters, not puffins in our sense. 

Miriam Rorusconinp 


RADIO EMISSION FROM 
` ` JUPITER 


To Carnegie Institution of Washington an- 
nounced in April that radio emissions from 
Jupiter had been detected on a fréquency of 22 Mc./s. 
The receiving system consisted of a large cross aerial, 
of the type developed by Mills in Sydney for radio 
astronomy, which produces a narrow beam in a fixed 
direction. The Carnegie aerial occupies a 96-acre 
field near Seneca, Maryland, and although the beam- 
width is not stated it may be deduced to be of the 
order of one degree from the fact that Jupiter passes 
through the aerial beam in six minutes. The radio 
emissions were reported to have the appearance of 
short random bursts of static resembling thunder- 
storm interference on a, broadcast receiver and were 
observed about one day out of three during the time 
when Jupiter was m the beam of the aerial system. 
The location of the sky from which these bursts 


originated agreed with the position of Jupiter over a_ 


periéd of several months, and hence it can be pre- 
sumed that any terrestrial origin of the bursts has 
thereby been excluded. 

The study of radio waves from the sun is a well- 
known and important part of radio astronomy. The 
signals are relatively intense; those from the quiet 
or undisturbed sun originate in the corona, which 
has an equivalent black-body temperature of the 
order of a million degrees at these low frequencies. 
Success has also been achieved in measuring the radio 
emission from the moon by Dicke and Beringer in 
1946, and by Piddington and Minnett in 1949. In 
this case the emission measured, on a wave-length of 
1-25 cm., corresponds to the black-body radiation 
appropriate to a lunar surface temperature of 250° K. 
The surface temperature of Jupiter measured at the 
top of the cloud layer is about 160° K., and hence 
the signal ‘bursts received by the Carnegie workers 
on 22 Mc./s. must have quite a different origin from 
the solar or lunar emissions. 

It has been suggested that the Jupiter signals are 
caused by disturbances in the planetary atmosphere 
similat to terrestrial thunderstorms, but on a much 
larger scale. It is possible to estimate the likelihood 
of this from the radiation field produced by a single 
lightning flash in the earth’s atmosphere which, 
according to the measurements of E. T. Pierce, is 
18 V.jm. at a distance of 20 km.%n a frequency of 
1 Me./s. and -bandewidth 1 Mce./s. At the distance of 
Jupiter thé, field-strength wold be 5 x 10-? V./m. 
and the power flux ebôut 10-2 W., m.~? (0./s.)-1 at 
1 Mc./s. Making reasongble assumptjons about the 
frequency spectrum and rememering that in the 
terrestrial atmosphens the rate of occurrence is about 
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a shundred flashes per second, it seems that the 
¢éhunderstorm static from the earth at the distance 
of Jupiter would amount to about 5 x 10-% W. 
m.~? (c./s.)-4, which would be readily detectable by . 
contemporary technique8 such as that used by the 
Carnegie workers. However, this signal would appear 


-a8 a steady background, whereas the Jupiter signals 


occurred on only one day in three and were apparently 
in the form of bursts. It seems clear that jhe further 
development of this work may well provide new and 
valuable information - about the conditions in the 
atmosphere of Jupiter. ee 


ABNORMAL PROTEIN | 
ASSOCIATED WITH TOBACCO 
MOSAIC VIRUS . 


Structure of Polymerized Tobacco Plant 
Protein and Tobacco Mosaic Virus 


HEN tobacco plants are infected with tobacco 

mosaic virus, an abnormal protein can be 
isolated from the tobacco leaves!. It has been 
demonstrated that this protein is non-infectious, 1s 
free of ribonucleic acid, and is immunologically 
related to the protein component of the virus.” In 
addition, this protein has the peculiar property of 
polymerizing into rod-like structures when brought 
close to its isoelectric point at pH 3-8. In the electron 
microscope, these rods appear to be similar to 
tobacco mosaic virus rods, except that their length 
is more varisble than that of freshly harvested 
tobacco mosaic virus. | 

There has been some debate concerning-the exact 
nature of these nucleic acid-free rods, which appear 
so similar to tobacco mosaic virus**.. A recent 
amino-acid analysis has shown that the composition 
of the abnormal protem is virtually identical to that 
of the protein component of the virus‘. Here we 
wish to present X-ray diffraction evidence which 
demonstrates that the internal struqjure of the 
nucleic acid-free particles is similar to that of the 
virus. 

‘Samples of the abnormal protein from tobacco 
plants were prepared by methods which have been 
described previously. Freedom from contamination 
with tobacco mosaic virus was assured by the follow- 
ing tests : (a) When the abnormal protein is prepared 
in unpolymerized form at pH 7, there is no high- 
molecular weight component observable in the ultra- 
centrifuge, and no evidence of a rapidly migrating 
component in electrophoresis. (6) The ultra-violet 
absorption spectrum is that of a protein free of nucleic 
acid, with the ratio of optical densities at 280 my and 
260 mp of 1-6-1-7; for tobacco mosaic virus this 
ratio 1s 0°83. (c) Electron micrographs of unpoly- 
merized abnormal protein show no tobacco mosaic 
virus-hke rods. (d) The material i# not infectious. 
In summary, the contammation of abnormal protein 
by tobacco mosaic virus, if any, should be considerably 
less than 1 per cent. 

The abnormal protein was gradually brought to 
its isoelectric point, and typical rod-like forms were 
observed in the electron microscope. Oriented air- 
dried films of this material and of tobacco mosaic 
virus grown on thé same tobacco plants were pre- 
pared by the fhicroscope slide technique oz Bernal 


’ and Fankuchen'. 
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The observed birefringence of the 

films was + 0-003, as reported previously for 

tobacco mosaic virus, and — 0-002 for the abnormale 

protein. X-ray diffraction photographs were taken 


«with copper: Ke radiation in a 10-cm. cylindrical 


i’ 


- 


‘tion and are not reliable. 


camera filled with helium. ° 
Tobacco mosaic virus has besn extensively studied 


by X-ray diffraction methods. Bernal and Fankuchen! „ 


have shown that the rods are arranged in hexagonal 
close packing, with. interparticle distances which can 
be varied with the amount of water present. Only 
the equatorial reflexions arise from -the hexagonal 
lattice «The, non-equatorial scattering is relatively 


‘unaffected by changes in water content. It represents 


the continuows transform of a single particle and, as 
such, is characteristic of the mternal structure of the 
virus. Watson® has proposed a helical arrangement 
of the protein sub-units in the virus particle. A recent 
paper by Franklin’ has demonstrated with remarkable 
detail the finer features of the tobacco mosaic virus 
diffraction pattern. . 


- Although the orientation of the abnormal protein 


in the air-dried films was not as complete as in the 
films of tobacco mosaic virus, the general similarity 
of the two diffraction patterns is very obvious. The 
3rd and 6th layer lines are very intense and close to 
the meridian, the 9th is. weaker ; : the 2nd and 7th 
layer lines show strong off-meridional reflexions. All 
these features are characteristic of the tobacco 
mosaic virus diffraction pattern and establish the 
gross similarity of the structures. 

Measurements on the equator of the photographs 
of the abnormal:protein are obscured by poor orienta- 
However, it is apparent 


from our photographs that significant differences in 


the diffraction pattern occur in this region. Table 1 
lists the spacings observed, together with them inten- 
sities and hexagonal indices. Bernal and Fankuchen® 
have pointed out that the intensities are very sensitive 
to water content. In these experiments, both samples 
were treated identically. The correspondences 
between the patterns indicate that the hexagonal 
arrangement of the tobacco mosaic virus rods is re- 
tained in the abnormal proteins with little change 
in spacing, possibly a slight increase. The most 
striking difference is the absence of the strong 50-A. 
reflexion in the abnormal protein photographs. 


Table 1. COMPARISON OF EQUATORIAL REFLEXIONS A 








RHE +hk a es mosaic virus Abnormal protein |. 
d (A.) observed d (A.) observed - 
1 os, observable in this apparatus} i 
3 4 (vys) 7 (vys) 
4 m (67 (vvw) ?) 
7 50 a — 
12 (13) 6 (m) 37 (m) 
Intensities. vvs = very, very strong ; v8 = Very strong; M = 


„medum; vyw = very, very weak, 


The equatorial scattermg from tobacco mosaic 
_ virus has already been shown to follow approxim- 
‘ately that expected from an array of cylindrical 
rods of. diameter about 150A. and of uniform 
scattering: density®. We do not believe that the 
equatorial scattering of the abnormal protein can be 
adequately interpreted in this way. We can, however, 
„account for it as follows. 

We regard the abnormal protein not as a uniform 
structureless rod, but rather ds a cylindrical shell 
of protein surrounding an empty (water-filled) core. 
The Fourier transform of such a shel¥ 1s the difference 
of two first-order Bessel,functions: ə 
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where È is the external radiws, r is the internal radjus 
corresponding rouglly to the radius of the ribonucleic 
acid core of tobacco mosaic virus, and h is distance 
in reciprocal space. If R is taken as 76 A., the protein 
shell being suppose identical ‘with that of tobacco 
mosaic virus, the transform becomdés zero at 50 A.~ 
for r = 19-5 A. Tais radius for a ribonucleic acid 
core corresponds to 2 value of 6-6 per cent ribonucleic 
acid in tobacco mosaic virus, assuming, as we have 
above, that cross-ssctional area is proportional to 
mass. The experinentally observed value is near 
6 per cent®. The calculated -percentage is, of course, 
sensitive to the assumed diameter of the protein’rod. 

A central locatior for viral nucleic acids has been 
discussed previously Watson? has considered such 
& model for tobacco mosaic virus itself. The deoxy- 
ribonucleic acid in the bacteriophage virus 7, is 
believed to be located inside the virus®. A similar 
interpretation has been given for turnip yellow virus. 
The low-angle X-ray studies of Schmidt, Kaesberg 
and Beeman’ indicste that the ribonucleic acid-free 
virus particles have an inner sphere of low density, 
æ region in which taey believe the ribonucleic acid 
is replaced by water. 

Careful measurements.of the c-axis spacing pro- 
duced by the abnormal protein showed a shortening 
of 5 per cent less than the usual value of 68 A., or 
about 3-5 A. shorter. One possibility is that ‘the 
absence of the riborucleic acid permits the protein 
units to pack more zightly, perhaps eliminatmg one 
layer of water molecules. In this regard, Franklin’ , 
points out that there is an important structural dis- 
continuity between she various, turns of the helix, 
possibly associated vith an external grooving. It 
may be that this gsoove is partially eliminated, ın 
the absence of the ri>onucleic acid. 

In summary, thes studies have pointed out the 
essential similarity batween the configuration of the 
polymerized abnorme] protein of the infected tobacco 
plant and the virus itself. Small differences are 
observed in the diffraction patterns; which suggest 
that it may be possible to determine accurately the 
position of the riborucleic acid in the virus. 


ALEXANDER RICH 
J. D. Duntrz 


Laboratory of Neurochemistry, 
National Institute of Mental Health, 
Bethesda, Maryland. 


: P. NewMark 


Department of Bochemistry, 
University of Xansas, 
Lawrence, Kansas. 
Feb. 24. 
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oe | Diffract by an Abnormal Protein 


gee Tobacco Mosaic Virus 


ses (ales aa ee ed uel ali 
mosaic virus, proteins related to the virus but not 
associated with ribonucleic acid. have beg nao abe T 

a = 


deen to co moos virus ed p have the pro- 
y of polymerizmg to p similar 
E ikos of ohando Siete Vit, ray diffraction 


studies of one such preparation of 
virus tein have been reported 
and Newmark in the preceding 
so foo, laiad 1o these anders foe cating G 
their manuscript before publication). The present 
communication describes some X-ray 
diffraction measurements on a preparation of the 
polymerized non-virus protein which Commoner? 
has designated B8. 

The observations reported here differ in some 
respects from those of Rich, Dunitz and Newmark. 
Doe O a percept dinate ried ya 

protem’. 


ted ‘X’ and ‘short particles’ respectively. 
Commoner ef al.** described three abnormal non- 
virus protems, 44, B3 and B6. The most recent results 


reported by Jeener ef al." mndicate the presence of 


two abnormal components. Each of the above low- 


molecular weight unpolymerized components is cap- 
sty of polymerizing to form a high-molecular weight 


Comparison of the electrophoretic patterns of 
Takahashi and of Jeener with those of Commoner 


form BB, is equivalent to 
Jeener’s slower component. ‘The Be used in the 
present investigation should thus be equivalent to 
‘Takehashi’s i tein X’. 

Recently, however, Delwiche eż al.', and Rich et al., 


Recent investigations by one of us (B. C.) indicate 
a possible source of this discrepancy. It has been 
found that solutions contaming mixtures of com- 
ponents B3 and B6 will, upon standing m the cold, 
co-polymerize to form a single ligh-molecular weight 
component which is very simular to B8. Examination 
of the process ee by Delwiche eż al. to prepare 
‘abnormal protem t their 


their ’ suggests that prepara- 
ee DOAN OEE ee ee and B6 
sae rege drs 


is therefore aati that minor differences 
case x imac a of B8 and of 
the ‘abnormal protein’ of Rich eż al. may be due 
to minor differences of constitution, of the type here 
described. We think it unlikely, however, that there 
ee een een eevee ES 


preparati 8 Bot 

The” B8 protem used in the ‘present investigation 
was prepared iff preci 
of concentration. & 0-3 per cent and 


contained fibrous regions of gel pry aara weak pasitive 


ae 
bad e 
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b liquid. 
ge meen ences Sa 


suspension is 
t the of fibrous 
“sales o ube, regions gel align them 


a roximately parallel to the axis of the tube. 

ray Botogrs phs of the gel were obtained from 
orientated in this way. 

i eens specimens were sis by drying 

suspension through æ meniscus between two 

lass plates, according to the method of Bernal and 

uchen®. It was found that, as water was re- 


The dry B8 has a negative birefringence approx- 
imately equal m magnitude to the Positive bire- 
fringence of dry tobacco mosaic virus 

X-ray fibre diagrams of dry B8, of B8 dried and 
afterwards humidified maintaining in an atmo- 
sphere of 75 per cent relative humidity, and of B8 
gel, are compared, in Figs. 1, 2 and 3 respectively, 
with the X-ray fibre-diagram of a tobacco mosaic 
virus gel. A high-resolution photograph of the 
central region of Fig. 1 (dry 88) has also been 
seared eh olo an Fpa 

to a close- 

diameter 150 A. The intensities of these reflexions 
agree fairly well with those reported by Rich et al., 
except that a reflexion at 65 A. is sharp and of 
medium strength, and one at 49A. is weak but 
clearly visible. 


The resemblance between the X-ray photographs 
of B8 and those of tobacco mosaic virus may perhaps 
appear rather slender. However, the strong similarity 
between B8 and tobacco mosaic virus protem in 
other respects (immunochemical cross-reactions, 8126 
of the basic chemical unit, and diameter of the rod- 
shaped particles) mnakes it very probable that a close 
structural relati exists. It therefore seems 


high intensity in tobacco mosaic virus. 
good orientation in the B8 wakes it m- 
possible to say whether or not the maxima are truly 
meridional.) 

The most striking feature of the diagrams shown in 
Figs. 1, 2 and 3 is that the fibre-axis spacings given 
by the prominent meridional maxmé@ in B8 vary 
by more than 20 per cent with changmg water con- 
tent. ee ee ee eee 
the same whether the virus be dry, moist, or in the 
gel state. 

X-ray diffraction studies™!9 on tobacco mosaic 
virus have shown that the protem 3s ın the form of 
units, of molecular vee tga elem Bi about 30,000, set 
in helical array aro of the virus rod. 
Tho nitch of the holix ms 28 A. the fibre-axis repeat 
period of 69 A. contaming three turns of the helix. 
The strongest near-merdional diffraction m tobacco 
mosaic virus occurs on the 3rd and 6th layer-lines, 


corresponding to the first and second orders of the 
pitch of the helix. 
The two meridional maxima of the 


principal dry 
B8 ocour at slightly larger ens than those of 
tobacco mosaic virus, and indicate axial spacings 
about 6 per cent smaller than the tobacco mosaic 
virus spacings (Fig. 1). However, when water is 
oc the digraca. Ta She gel taco’ tie corapunding 
t agram state 
are about 15 per cent larger than in tobacco 
mosaic virus (Fig. 3). 
These results suggest that BS protein forms a 
structure grosgly similar to fhat of tobacco msaic 





- 


Fig. 1 Fig. 2 


X-Ray fibre diagrams of protein B8 (left-hand side of each figure) compared with fibre-di ms 
of orientated tobacco mosaic virus gel. Ri 
(1) B8 dry. (2) BS previously dried, then maintained at 75 per cent relative humidity. (5) B8 


orienta gel. 


Arrows in photographs indicate positions of meridional or near-meridional maxima on 1st and 


Srd layer-lines of B8 


virus protein, but more loosely held together. In 
tobacco mosaic virus, X-ray diffraction studies’ have 
led to the conclusion that there is a marked structural 
discontinuity at the geometrical interface between 
one turn of the helix and the next. It is probable 
that there is no specific chemical bonding across this 
interface. (Further evidence of this has recently 
been obtained by one of us (R. E.F.) and will be 
published ey.) Successive units along the tobacco 
mosaic virus helix, on the other hand, appear to be 
strongly linked, and it is this linking which is prob- 
ably similar to that which occurs when B3 poly- 
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maxima which isg appar- 
ently inconsistent with the 
existence in B8 of a helical 
structure similar to Mat 

of tobacco mosaic virus, 
Since the tobacco mosaic 
virus helix is a rather flat 
one, & quete small geomet- 
rical distorti®n could lead 
to the formation of a cyclic 
rather than a helical poly- 
mer from the same protein 
building units. The result- 
ing flat, cyclic polymer 
units might then stack one 
above the other to form a 
rod the structure of which 
is grossly similar to that of 
tobacco mosaic virus pro- 
tein. If the formation of B8 
from B3 occurs by such a 
mechanism, then the near- 
meridional maxima on the 
Ist, 3rd and 5th layer-lines 
could be explained pro- 
vided that the cyclic units 
were somehow associated 
in pairs when stacked. 
The change in length of 
the polymer rod with 
changing water content 
would then be due to the 
penetration of up to two 
“monolayers of water be- 
tween neighbouring cyclic 

polymer units. 

If we are right in thinking that the structure of 
B8 is closely related to that of tobacco mosaic verus 
protein, then considerable importance must be 
attached to the reversal of the sign of birefringence 
in B8. We must conclude that the ribonucleic acid 
makes a positive contribution to the birefringence 
of tobacco mosaic virus, and hence that the purine 
and pyrimidine rings are aligned approximately 
parallel to the axis of the particle. If the ribonucleic 
acid in tobacco mcsaic virus forms a central core (see 
Rich et al. and ref. 9), it follows that its structure 
must differ consderably from the structure of 


Fig. 3 


merizes to form B8. In tobacco mosaic virus th@@deoxyribonucleic acid described by Crick and 


resultant helical structure is highly regular and rigid, - 
In B8, due partly, perhaps, to the absence of ribo- 


nucleic acid, the polymerized protein can expand 
and shrink with changing conditions. 

Two possible mechanisms for the change in length 
of B8 can be ted. If the polymerization of 
B3 to B8 produced a helical structure like that of 
tobacco mosaic virus protein, then the changes of 
length in such a structure might be supposed to 
take place in a manner analogous to the stretching 
and retraction of a coiled spring. One important 
feature of the X-ray diagrams of B8 is, however, 
difficult to reconcile with this picture. Whereas in 
tobacco mosaic virus, and also in the abnormal pro- 
tein of Rich, Dunitz and Newmark, the principal 
near-meridional ima occur on the 3rd and 6th 
layer-lines, in B8 the layer-lines on which the corre- 
sponding maxima lie are the 2nd and 4th. Weak but 
distinct meridional or near-meridional maxima occur 
on the Ist, 3rd and 5th layer-lines of B8. The 
positions of the strongest of these®are indicated by 
arrows in Figs. 1 and 3% It is the presence of these 
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Effect of Delayed Acoustic Feed-back on | 
some Non-vocal Activities 





impairments of speech'. 
- Tt was thought interesting to find out how far 
delayed acoustic feed-back would affect non-vocal 
-activities which one might expect to be controlled 
more by other means, for example, by proprioception 
-the sense of touch. Exploratory experiments 
showed that whistling and the playing of musical 
instruments were, in fact, strongly influenced by de- 
layed acoustic feed-back, and even such compara- 
tively simple activities as rhythmical hand clapping 
e disorganized. Results of some experiments of 
last type are given below. 

In ‘the experiment, any sound produced by the 
ibject was recorded and played back through head- 

phones either immediately or with a delay of about 
}+25 sec. Whereas acoustic feed-back was thus con- 
trolled, all other sensations such as touch or pro- 
prioception connected with the clapping of hands 
reached the subject without artificial delay. There 
was also an electronic metronome that produced 
short timing clicks in his ear at 2-sec. intervals ; this 
was never delayed. The sound of the handclaps and 
the®metronomic beats were recorded on a second 
tape recorder in the normal way for later analysis. A 
pen recorder was used for obtaining from the second 
record traces of the type shown in Fig. 1. The claps 
appear as clearly distinguishable deflexions of the 
pen, and the metronome clicks are indicated by 
short sharp spikes. 

. The subject’s first task consisted in clapping his 
hands as regularly as possible six times followin 
ach metronome click. Fig. la shows that this 

accomplished quite easily when there was no acou 
delay; when a 0-25 sec. delay was intr oduce 


RA, 























































“metal target. 






j stead ‘of six ties, and i p be times Slapping 


| are altogether after alternate clicks. 


The second task consisted in clapping two groups. 
of three beats ¢ eagh metronome click with a x 
strong accent on the first clap in each group. Playing 
back without delay again did not disrupt the per- 
formance (Fig. 2a); but delay of 0-25 sec. almost 
invariably resulted in four claps being produced in 





| the second group instead of three (Fig. 27. It should 

Ir is well known that difficulties in speaking will. 
result if the speaker is made to listen to the sound: 
of his own voice delayed by about 0-1-0-3 sec. This . 
delayed feed-back will produce stuttering, reduced 
rate bf speaking, distortion. of sound quality and other 


be mentioned that the subjects were sometimes 
aware of their mistakes and tried more or lesg success- 
fully to overcome them, usually by ‘contentrating on 3° 
the task and slowing down the perfgrmance. In” 
other cases, however, people were unaware of their 
mistakes. 

These short preliminary experiments show that 
acoustic feed-back plays an important part in the 
performance of tasks which one would have thought 
to be controlled more by reafference from other senses. — 
It seems that every hearing person is subject to these. 
effects to some degree ; but the response varies & great ` 
deal between people, and the study of this variation 
promises some insight into individual development 
and possibly into the genetics of certain faculties - 
concerned with rhythm and counting. 


H. KALMUS 
xalton Laboratory, 


P. DENES 
D. B. FRY 
Department of Phonetics, 
University College, 
London, W.C.1. v7 
March 30. 
1 Tee, B. J. Aeous. Soc, Amer., 23, 825 pring Black, a. W, J. 
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Improved Resolution with the X-Ray 
Projection Microscope 


A RESOLUTION of O0-lu (1000 A.) has now been 
reached with the shadow type of X-rgy oe 
y using a thin gold-leaf X-ray target. The instru- 
yent described previously by Cosslett and Nixon t. 
ras limited to a resolution of 0-5y due to astigmatism — 7 | 
L the electron lens and to electron scattering in the... 
An attempt was made to reduce the. 
astigmatism by stopping down the aperture of the-~ 
objective lens used for focusing the electrons. No « 
improvement in statin was found even for a 
semi-angular aperture of 2 x 10-7? rad. giving an 
astigmatic disk of confusion of 0-2u for the worst 
possible machining errors of the pole pieces. This 
indicated that electron scattering in the metal foil 
target was the true limit on resolution. 

An electron-range of.0-2. in gold at 10 kV. is 
found from the Thomson-Whiddington law’, and the «# 
scattering angles can be very large at this low voltage. : 
In this way the X-rays used for shadow microscopy 
could have been produced anywhere in a hemisphere | 
of radius 0-2u, in good agreement with the previ i 
resolution. Recently, Ehrenber g and Frank 
shown that the electron-range is even greater. than. £ 
this in transparent phosphors at this kilovoltage. It- 
might be thought that the effect of On aine | 
in the target could be reduced considerably by evap- 
orating a layer of heavy metal, such as gold or 
tungsten, on @o a thicker beryllium foil to provide 
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Fig. 1. 
bombardment at atmospheric pressure. X-ray micrograph, 
using O-lw gojd-leaf X-ray ia (x 3,600.) 5-min. exposure, 


Contamination of a 1,500 mesh'in, test grid by electron 


mechanical support. This type of X-ray microscope 
target has been suggested’»* and used*!°; but no 
improvement in resolution was found. If the metal 
layer is less than half the penstration-range, and this 
is not exactly known in view of Ehrenberg and 
Franks’s work‘, then 5 per cent of the X-rays generated 
will come from a region of the beryllium of diameter 
2u and will spoil the improved resolution. Evaporated 
layers much less than the penetration-range would be 
chosen to give a large improvement, and in this case 
a much greater percentage of X-rays would come 
from the beryllium. In fact, reasonable X-ray micro- 
graphs of a 1,500 mesh/inch silver grid with a resolu- 
tion of 24 and a 5-min. exposure at 10 kV. have 
been obtained from beryllium only, with no heavy- 
metal layer. 

An X-ray target of beaten gold leaf, 0-lu thick, 
stretched over a 100u aperture, has been used for 
reaching a resolving power of 0-lu for the X-ray 
shadow profction microscope. Such a foil target 


supports atmospheric pressure without being soi, 





As 2. X-ray micrograph of a 1,500 mesf/in, test grid (ancon- 
inated), showing Fresnel edge diffractiongfringes of width 
Orlu. (x 2,000. 


5-min, exposure, 10 kV. 
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porous as to leak unduly, and does not Mreak for 
high electron current densities if the spot is less 
than lu. Many electrons penetrate the foil and strike 
the specimen (502 beyond), causing electron-induced 
contamination as :n the electron microscope. A test 
grid is shown in Fig. 1 at 3,600 x, demonstrating 
the ‘padding’ of the grid bars by contamination and 
demonstrating the new resolutio&§. . The rate of 
formation, 2 A./sez. or 0-7u/hr., is similar to that 
found in the eleetron microscope", although this 
contamination occurs at atmospheric pressure and 
without pump oil vapour present. This result seems 
to favour the condensation theory of Ennos™ or even 
a return to the mnization postulate of Watson" ; 
further work on contamination by this new method is 
being carried out. 

With this improved resolution Fresnel edge 
diffraction fringes of 0-lz width are seen when the 
specimen and photographic plate are correctly placed. 
A test grid with such a fringe is seen in Fig. 2 at 
2,000 x. It is saggested that the minimum first 
fringe width of thas edge diffraction pattern be used 
as a resolving-power test for all X-ray microscopes. 
Specimen and plaze distances could in principle be 
adjusted to record a fringe equal to a resolving power 
even as good as 100 A. 

The unexplored region beyond the ultra-violet 
microscope, with the specimen at atmospheric 
pressure, will become accessible if the resolution can 
be improved still further. To do this it will be 
necessary to use even thinner gold-foil targets, 
voltages in the 2-5 kV. region to reduce electron 
penetration and increase contrast, and possibly some 
astigmatism correetion of the magnetic or electro- 
static lens used. 


W. C. Nrxon 
Cavendish Laboratory, ~ 
Cambridge. 
Feb. 21. 


* Cosslett, V. E., and Nixon, W. C., Nature, 168, 24 (1951). 

* Cosslett, V. E., and Nixon, W. C., Nature, 170, 436 (1952). 

* Cosslett, V. E., and Nizon, W. C., Proc. Roy. Soc., B, 140, 422 (1952). 

* Cosslett, V, E., and Nxon, W. C., J. App. Phys., 24, 616 (1953). 

* Whiddington, R., Pros. Roy. Soc., A, 89, 554 (1914). 

* Ehrenberg, W., and Franks, J., Proc. Phys. Soc., B, 66, 1057 (1953). 

’ Marton, L., Nat. Bur. 3tandards (Washington), Circular 527, p. 265. 
Symposium (1951). 

"Pattee, H. H., J. App. Phys., 43, 61 (1953). 


* Newberry, 8. P., and Summers, 8. E., Proc. Int. Conference on 
Electron Microscopy, London, July 1954, Paper 69. 


10 Nixon, W. C., Proc. Int Conference on Electron Microscopy, London, 
July 1954, Paper 7G 

* Ennos, A. E., Brit. J. App. Phys., 5, 27 (1954). 

* Watson, J. H. L., J. App. Phys., 18, 153 (1947). 


An Alternative Identification of the 
Radio Source. in the Direction of the 
Galactic Centre 


A RADIO source the co-ordinates of which agree 
closely with those of the centre of the Galaxy has 
been reported by several observers, and it has beén 
suggested that it may be identified witR the hhucleus 
of the Galaxy'*. The galactic co-@dinates of this 
source are l = 3277" and b = — 2°, and it is designated 
1752A in the list recently publisted by, the Inter- 
national Astronomical Unions. The apparent angular 
diameter of the source has observed „by Mills® 
to lie between ¢° and 1° at 100 Mc./s. An independent 
estimate madee at’ el odigll Bank at 1,420, Me/s. 
indicates that the diameter is @°. i _ 





a if thovdentilioation: of this. source > with the nucleus ~ 0 
: of the Galaxy is accepted, then at a- distance of 


8 k.parsecs the diametey of the nucleus would be 
Abft 150 parsecs, which is small compared with that 
f the nucleus of a typical spiral nebula similar to 
our Galaxy. Furthermore, a careful study of the 
_radio isophotes in the direction of the galactic centre 
shows that ‘this® source is displaced considerabil 
{~ ®°) from the centre of symmetry of the isophote: 
< Suggesting that it does not lie in the centre of th 
system. 










In view of these doubts about the identification of 


the radio source with the galactic nucleus, an atten 
< has been made to determine its distance by means 
the absorption by interstellar hydrogen at 1,420 Mc./s. 
The measurements have been carried out by two 
©. The first method is analogous to that used in 
‘optical astronomy for measuring the distance of stars 
y means of the equivalent width of interstellar 
bsorption lines’. A detailed study has been made 
f the hydrogen line spectrum in the region of the 
galactic centre, and the absorption spectrum of the 
source has been found. The equivalent width of 
he absorption line is 65 ke./s. A study by us 
published) of the radio sources in Cassiopeia, 
s and Taurus indicates that there is a linear 
nship between the equivalent width of the 
bsorption line and the extent of the Galaxy between 
he observer and the source. These results suggest 
t-a line-width of 65 ke./s. corresponds to a distance 
f 2-9 k.parsecs. 

. The second method’ depends upon a measurement 
f the absorption of the source at the centre frequency 
f the hydrogen line emission spectrum. Fig. la 
hows the drift curve taken across the source in 
ontinuous emission (away from the hydrogen line). 
‘ig-"1b shows drift eurves taken with the double- 
omparison spectrometer at the hydrogen-line fre- 
uency. The full line is taken across the source and 

















































Fig. 1, (ay Position Ó; 
nee (C) gad 
“Dritt. “ourve’ taken a irce in continuous emission. 
(b) Drift curves using the double comyerison” receiver at the 
twdrogen line frequency. The fub line takef across the sorce, 
and the dofted line is taken at a declination 2° from the source 
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Fig. 2 Spectrum of the Sagittarins source (full line}. The aridi 


of the Cygnus and Taurus sources (dotted lines) are shown for 
comparison 





the dotted line is taken at a point closely adjacent — 
to the source. These observations show that 36 per _ 
cent of the radiation from the source is absorbed at 
the hydrogen-line frequency. An estimate of the 
distance of the source can be made if the distribution 
of hydrogen and its kinetic temperature is known 
in the line of sight of the source. Taking the kinetic , 
temperature of the hydrogen to be 100° K., and i 
estimating the distribution of the hydrogen from the 
available surveys of the Galaxy, it ean be shown. 
that the observed absorption of 36 per cent will be- 
reached in a distance of about 2-7 k.parsecs. 3 

Although both these methods of, measuring 
distances are subject to considerable errors, they are 
largely independent and they indicate strongly that 
the distance of the source is considerably less than 
that of the galactic centre (8-2 k.parsecs). 

The spectrum of the source shown jp Fig. 2 has 


been obtained from the published data*s* (the in- 


‘ensities given in refs. 9a and b have been corrected: 
for a source diameter of 1°). The spectra of the © 


well-known sources in Cygnus (19N4A) and Taurus: 


(05N2A) are shown for comparison. It can be seen... 
that the spectrum is flat, which suggests thatthe ~ 
emission is taking place in a region of optically thin 
gas. Taking a distance of 3 k.parsecs, the diameter. 
of the source (about 1°), indicates that the extent 
of this region is about 50 parsecs. This evidence 
suggests that the radiation is taking place, not from 
the galactic nucleus but from an ionized region of 
gas situated at about 3 k.parsecs. An aggregate of 
thirty-eight early-type stars has been reported by 
Hiltner? at a distance of 3 k.parsecs in a direction: 
which corresponds precisely to that of the radio © 
source. It is possible that this group of hot stars is 
associated with a nebulosity which, in the same way 
as the Orion and. Trifid nebulae, gives rise to a radio. 
source. There is heavy obscuration in this direction 
of the Galaxy, and therefore it is unlikely that such. . 
a nebulosity would be observed optically. Although 
no positive identification of the source with this. 
group of stars can be made, it is suggested that it 
represents & morg likely origin for the radiation ghan 
the galactic n@cleus. . e 
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We wish to thank Prof. A. ©. B. Lovell, he 
director of this Station, and Mr. R. Hanbury Browng 
for their interest in this investigation. 


e RD. DAVIES 
D. R. We WILLIAMS 


University of Manchester, 
Jodrell Bank Experimental Station, 


Lower Withington, r 
Macclesfield, Cheshire. 
April 7. 
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Effect of Density Differences 
on the Path of Jets 


In the application of model techniques to furnace 

. design, a problem which has long resisted solution 
is the simulation of the buoyancy effect of hot flames 
rising within the cooler furnace atmosphere. An 
attempt is being made to solve this problem by the 
use of a water model. 

* The technique involves the use of a jet of magnetite 
slurry, whigh represents the flame jet, and water, 
which represents the combustion air. The jet of 
magnetite, being heavier than the surrounding water, 
sinks, and so provides an ‘upside-down’ picture of 
the rising flame-jet. A ‘Perspex’ box with dimensions 
2-5 ft. x 2 gt. x 1 ft. represents the combustion 
chamber, into which water is pumped from a settling 
tank through a filter. The slurry is injected from a 
mixing drum, which is kept under pressure by a small 
blower. The discharge from the model 
returns to the settling tank, the water being 

+ recirculated. 

' During the development of this tech- 
nique, it was found that the distribution 
of the jet did not agree with that pre- 
dicted by the established formule. The 
formula suggested by Groume-Grijmailo! for 
the path of an infinitely thin jet is not 
justifiable, because it contains the assump- 
tion that the horizontal velocity is constant, 

~ which is far from the truth. Davis? developed 
an expression to include the effect of this 
decreasing velotity due to entrainment. 
However, the displacement of the jet in a 
vertical directiop according to Davis’s form- 
ula is based on Newton’s second law of 

~ motion assuming constant density of jet fluid. 

- This again is incorrect because the density 
changes, also due to entrainment, until it 
approaches that of the surrounding fluid. If 
congjant density is the vertical 
displacement is grossly*exaggerated. © 
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In the light of these observa 
was developed for the path of ı 
both the effect of varying velocity 
If considerations ere restricted t 
and to distances not less than 1: 
nozzle, the vertical displacemer 
horizontally fired jet from a cir 


approximately by : 





Gat SB) ~F 


B5( 


where y is displacement in vert 
displacement in horizontal di 
acceleration due te gravity; U 
at the nozzle; L is the noz 
(P0—Ps)/Ps, Po being density of jet 


of surrounding fluid; B is (e=; 
‘ Pe A 
K 


i ren pr 
n 8 an) Be 8 l/4k; K 


K Keo, Ky, arise from the 
functions to which the concentr 
profiles? in the jet are assumed ' 
constants deduced by extrapole 
experimentally determined by Kı 
Poles = 2. 

Fig. 1 is a photegraph of a m 
from a nozzle of 0-425 in, diame 
path is shown by tae dotted line 
comparison of predscted and act 
below, the axis of the jet being as 
symmetrically within the jet bou 


æD viD v/D predicted by equatio 
24 0 0:2 
3-6 2:7 
72 11-8 10-1 
06 28-6 25-2 
120 47-2 50-6 
144 770 88-6 


A technique is being develope: 
jet quantitatively, and it is he 
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furnish | Sages information concerning the influen 
of density differences on the path of jets. ; 


G. HORN 
M. W. Turma 


mętrical arrangement, and in view of the known 
tability of octahedral UO, groups in alkaline-earth 
oxide? and uranate* phosphors, it is concluded that 
the six fluorines surrounding the uranium ion are 
replaced by oxygens. Tis hypothesis explains both ™~ 
the colour o emission, which is characteristic of 
U—O bonding, and the repetition frequency of about 
740 cm.-! characteristic of the UO, group*. 
The centre has now a net charge of minus one and 
eds | attract ions with an a. positive eharge. In 
. particular, a divalent ion in the nearest positive ion 
Ilinois (aoa S Mixing Research, Eng. Exp. Station, Univ. Rite will cause complete charge neutrality. | This is 
‘ ang W. R., doctorate thesis, Mass. Inst, Tech., Cambridge» especially significant, as it has been ‘shown’ that ~ 


= 
Department of Fuel Technology, 
University of Sheffield. 
Feb. 3. 


1 Groume-Grijmailo, W E., “The Flow of G urnaces” 
man and Ha®, London, 1923), cuales Cae 


* Davis, R. F., Proc. Inst. Mech. Eng., 187 (1937). a 
3 Taylor, J. F., G ett, H. L., and Comings, E. W., Tech 


small quantiti ivalent ions, for exaņpple, ealcium 
' Keagy, W. R.. and Weller, A. E., “A Study of Expanding Inhomo- or peta a j pe peat an pueri enhance- 
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ment of the fluorescence of uranium in alkali-metal 
carbonate fluxes containing sodium fluoride. 

In the present investigation it has been found that 
there is a marked change in the line intensities of 
the spectra, when calcium, in this case as chloride, is 
added to sodium fluoride (uranium) (see Fig. 1). This 
occurs when the atomic percentage of both the“ 

iun and calcium is less than 0-1; and it is 
ifficult to see how the relative intensities of the 
principal lines can change, as shown, unless pairing 
of the uranium and calcium ions occurs. . 

This conclusion is in disagreement with that o 
previous authors‘, who based their argument on the 
observation that the percentage quenching of an 
impurity is independent of the concentration of 
uranium. This independence has not been fully 
verified by other workers’, although the variation 
with uranium concentration is not great. 

It is hoped to extend these preliminary observations , 
and to publish a fuller account at a later date. 


W. A. RUNCIMAN 
Atomic Energy Research Establishment, 
Harwell, Didcot, Berks. 
March 3. 


1 Prien, G. R., Ferretti, B. J., and Schwarz, 8., Anal®Chem., 25, 322 
953). 


geneous Jets” (Battelle Mem. Inst., Columbus, Ohio, 1949). 


Fluorescent Centres in Uranium-activated 
Sodium Fluoride 


Tue sodium fluoride fusion method is commonly 
used for the determination of minute amounts of 
uranium’. The sample to be tested is fused in a 
platinum crucible with sodium fluoride, and the 
fluorescence is measured in a fluorimeter. By this 

od, amounts of uranium down to 10-!° gm. can 
be determined in 0-2 gm. of fluoride. 

Sodium fluoride containing uranium has a bright 
yellow-green- fluorescence when excited by long- 
wave ultra-violet radiation. Even at room tempera- 
ture the emission consists of broad bands partially 
resolved into lines, and at 77° K. the spectrum con- 
sists of more than twenty lines (see Fig. 1). This 
emission has been described by Slattery*, who con- 
cluded that the uranium is in solid solution with the 
fluoride. The fluorescence would then be attributed 
to a UF, group. Solid UF,, however, has a bright 
viol® fluorescence bearing little resemblance to the 
sodium fluoride (uranium) emission. 

Another possibility which has been considered in 
the past is that the fluorescence belongs to a uranyl 
group. The fluorescence exhibits the right colour, 
but does not show the characteristic unresolved 
bands at room temperature or the repetition fre- 
quency of about 860 cm.-1. 

A consideration of the principle of localized charge 
compensation® has suggested another solution to this 
problem. Supposing a uranium ion in the hexavalent 
state replaces a sodium ion, then there will be an 
excess of five units of charge. This can be compensated 
either by positive ion vacancies or by divalent negative 
ions. As the samples are melted in air, and since the 
uranium is often present as a uranyl group, it is 
quite probable that charge compensation can occur 
by the entry of oxygen ions, five being necessary to 
give perfect compensation. The relative simplicity 
of the emission spectrum indicates a highly sym- 





E . + 
Fig. 1. Fluorescence at 7g° & with 3650 A. excitation. (a) sodium 


fluoride (0-1 cent um) ; yp soum fluoride (0-1 per 
cent 0-1 per cent calc chloride). gThe spectra were 
obtained on an Astra IIT plate using om quartz spectro- 
e . e graph . 
C 
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A Method of measuring Stress in Dentures . 


THE high incidence of midline fracture in poly- 
methyl methacrylate full upper dentures has prompted 
an investigation as to its cause. 

During the course of the work, a simple technique 
for the analysis of the stress distribution over the 
surface of a denture has been developed. The method 
adopted uses a brittle lacquer (‘Strainlac’, manu- 
factured by R. D. Walker, Vine Cottage, Corbridge, 
Northumberland) which has found industrial applica- a 
tion as a tool of experimental stress qnalysis. Briefly, 
the technique is as follows. The lacquer is sprayed 
on to the outer surface of the denture and allowed 
to dry. The coating is 0-003—0-007*in. thick. The 
denture is then stressed in the mouth and cracks , 
appear in the lacquer wherever the tension stress - 
exceeds a certain value defined by the strain- 
sensitivity of the lacquer. The may be shown 
up more clearly by b ing & etchant on to the 
lacquer surfacy Fig. 1, a photommacrograph of the 
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region immediately behind the central incisors, shows 


an area of high stress, as indicated by a crowding of 
the erack lines. If a clear denture of polymethy! 
methacrylate is used, the cracks may be illuminated 
for photographic purposes, either by transmitted 
light (Fig. 1) or reflected light. Small areas of the 
main pattern may be photographed using reflected 
light, whereas larger areas may be photographed 
using transmitted light with slight loss of definition. 

As yet, only qualitative analysis of the crack 
pattern on denture bases has been attempted until 
more information is available about the behaviour 
of the lacquer on plastic surfaces. Used qualitatively, 
however, the lacquer provides a quick method of 
indicating ; (a) the points of high stress concentra- 
tion; and (b) the direction of the principal stresses, 
since a crack runs perpendicular to the direction of 
the principal stress, which is a maximum and tensile. 
This inform®&tion is sufficient to allow strain gauges 
to be placed on the surface at the most advantageous 
points. It also allows for the orientation of the 
gauges, one being placed in the direction of the major 
principal stress, the other at right-angles in the 
direction of®the minor principal stress. From a 
knowledge of the strains in these two directions, 
together with the elastic constants of the material, 
the major and minor principal stresses may be 
computed. 

Acknowledgments are due to Dr. J. H. Lamble, 


s senior lecturer, Department of Mechanical Engineer- 


* 


ing, University of Manchester, for his assistance. This 
work is being carried out under the supervision of 
Prof. E. Matthews. 
E. A. WAIN 
Turner Dental School, - 
University of Manchester. 
Jan. 26. 


The Amorphous Alloy 


In 1920 Rosenhain, Haughton and Bingham! 
described a zjpc/aluminium/copper alloy (89/7/4) 
the mechanical properties of which resembled those 
of an amorphous material, in that it was ductile at 
room temperature when deformed slowly but brittle 
when deformed quickly. A simple demonstration of 
this was that a piece of sheet made from the metal 
wowd bend double if bent slow but snapped if 
bent quickly, just likeean amorphou® material such 
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as sii. It appears that no satisfactory explanation 
of this behaviour has been put Seward o that conforms 
with modern idees. 


Impact tests have been made on specimens ofthis 


- alloy supplied by Mr. A. E. L. Tate, who demonstrated 


that, in sheet form, it behaved as described above. 
The impact tests were made in a Charpy 

on notched specimens (for convenmnce the notches 
were of the Izod type) over a range o® temperatures 
from about — 200°C. to + 300°C.; for the tests 
above room temperature, specimens were immersed 
or 15 sec. in oil maintained at the desired tem- 
perature and then tested in about 4 sec. The results 
are shown in Fig. 1. 


4 








Impact value (metre~kgm.) 
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Fig. 1 


The significant feature is the tough—brittle transi- 
tion that takes place in the range + 200° to 0° C.* To 
check that this was not due to a structural change 
brought about by warming, duplicate specimens were 
quenched into water at 13°C. from the different 
temperatures and quickly tested; the values so 
obtained are shown by crosses and clearly lie on the 
main curve, signifyiag that no structural change had 
taken place that acfected the impact value. The 
alloy therefore shows a genuine tough—brittle 
transition. 

A property of the tough—brittle tranaition phe- 
nomenon is that -he temperature range of the 
transition depends cn the speed of testing; it falls 
as the speed is decreased. The fact that this alloy 
shows a tough—brittls transition in the neighbourhood 
of room temperature then explains the behaviour 
described in the first paragraph: in a fast test such 
as rapid bending, tae transition range is high and 
room temperature Les in the brittle region; in a 
slow test such as gradual bending, the transition 
range is lower and room temperature lies in a more 
ductile region. 

The work described here has been carried out as 


part of the general research programme of the © 


National Physical Laboratory, and this communic#- 
tion is published by >ermission of the Si of the 


Laboratory. a 
bes be. MEPE = 
Metallurgy Devision, ° 
National Physical Léboratory, AY 
Teddingten. Te e < 
April li- + 
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Paper Electrophoresis of Reducing ia 
Agents 


GBxrrmuine the study of trace substances in 
photographic gelatin'*, paper electrophoresis is being 
used tor investigating the reducing agent present. 
The main interest is in the substance(s) which react 
immediately witR iodine. 

Fig. 1 (a photograph of the original electrogram) 
shows the separation of three anionic reducers, known 


or suspected to occur in gelatin. The apparatus used 


was as previously described ; the paper was soaked 
in a pH 7 buffer prepared by mixing 2 lit. of 0-2 M 
disodium hydrogen phosphate with 500 ml. of 0-1 M 
citri¢ acid. Sodium sulphite and thiosulphate were 
applied to the paper as 0-1 M solutions and reductone 
as a 0-05 M solution, neutralized with alkali. The 
duration of the run was two hours. 

Compounds could be located as white spots on a 
coloured background by spraying the dried paper 
with either N/100 iodine or 0-025 per cent phenolindo 
2:6 dichlorophenol, both in methanol or ethanol. 
The spots appear instantaneously on the iodine- 
treated paper. In the case of the dyed paper, there 
is a delay of about five minutes before the sulphite 
reacts and a longer delay with thiosulphate, although 
large spots are ultimately produced, since peripheral 
areas of low concentration react. The electrogram of 
Fig. 1 had been treated with dye. Silver nitrate 
is not a convenient reagent, as it is not decomposed 
by sulphite. 

There is as yet no established way of presenting 
results derived by paper electrophoresis, probably 
because experimental conditions, for example paper 
texture, are hard to reproduce exactly. A kind of 
Ry value can be found by taking the ratio of the 
distance from the origin of any particular compound 
to tat of a convenient reference compound, which 
may be thiosulphate in the present instance, in order 
to provide a link with the earlier results?» Even 
this characteristic, however, tends to fluctuate. 
Thus, in eight determinations, the Rp value (as 
defined) varied from 0-69 to 0-75 for sulphite and 
from 0-43 to 0-50 for reductone. The observed 
mobility of thiosulphate was of the same order as 
in the earlier experiments using a phthalate buffer. 
The actual distances moved by thiosulphate in two 
hours under a potential gradient of 5-2 V./cm. 
ranged from 9-2 to 11-7 em. The mobility of 
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Fig. 1.. Separation of anionic reglucin@ agents: (1) red i 
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Fig. 2. Examination of aged reductone soluéion 
the sulphite ion corresponds with that of penta- _ 
thionate. : = 

Other possible reducers can also be dealt with. 
Ascorbic acid and glutathione (taken as a model for 
a cysteine-containing polypeptide) both move towards 
the anode, but less rapidly than reductone, their Rp 
values, again relative to thiosulphate, being about 
0-3 and 0-2, respectively. Cysteine moves very 
slightly towards the cathodes ; this is ascribed to the 
operation of an electro-osmotic effect. All three | 
compounds reduce iodine and the dye reagent imme- 

iately. Ascorbic acid can be separated completely” ` 
fram” reductone in a 2-hr. run. A feature of the 
given by ascorbic acid is that a tail slowly 
develops to the main spot; this has been traced to 
decomposition of the compound on the paper. The 
differentiation of dienols such as reductone and 
ascorbic acid has previously been effected by Mapson 
and Partridge’ using paper chromatography. 

Reductone was prepared for the present experi- 
ments by the method of von Euler’. The purity 
of the recrystallized specimen was confirmed by the 
finding that it gave rise to a single spot only. Paper 
electrophoresis is likely to prove useful in the in- 
vestigation of compounds related to, or derived from, 
reductone. Fig. 2 shows the result given by a partially 
decomposed alkaline solution of reductone. A special 
aldehyde reagent*®, which has the advantage of giving — 
differently coloured spots, was used to, locate the 
compounds. The paper was sprayed with a 0-5 per 
cent solution of thiobarbituric acid in acetie acid, 
and then heated for 5 min. at 80°C. The numbers 
placed under the electrogram refer to spots which 
were clearly visible in the original. The nain spot (1) 
due to undecomposed reductone was bright yellow 
in colour. The main decomposition product gave rise 
to a reddish-brown spot (2); the mobility of this 
compound is slightly greater than that of ascorbic 
acid, from which it may be distinguished by the fact 
that pure ascorbic acid gives no colour with the 
reagent. (The tail which forms on the ascorbic acid 
spot during electrophoresis of the latter does react 
and produces a yellow colour.) Other fainter spots 
(3 and 4) are also in evidence. The compounds. 
responsible for 2 and 3 have not yet been identified ; 
4 seems to correspond with glyceraldehyde, which 
was postulated by Sattler et al. as a product of the 
alkaline degradation of sugar. 


The above observations on the colour of the spots «= 


given by reductone and the aged solution suggest 
that the band observed by Landucce’ at 535 my in 
the absorption spectrum of the reaction product of 
reductone and thiobarbituric acid is due, not to 
reductone itself, but to a degradation product. 

It is hoped to describe the application of this work 
elsewhere. It is already clear that the reducing agent 
of photographic gelatin which reacts immediately 
with iodine is mainly sulphite. The latter is, 
of course, well Mhown to be present in gelagins 
generally. a o 

i . 
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. Baker as ‘Genochrome’). 
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Thanks are due to the Directors of Ilford, Ltd.,efor 
permission to publish this communication. e 
H. W. Woop 
Ilford Research Laboratory, - 

Ilford, Ltd., s 
London. 
Feb. 9. 
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Estimation of Phenolic Substances: Use 
of Stabilized p-Aminodiethylaniline 


J REPORTED in a recent communication! that, in 
the presence of periodic acid as oxidant, ketosteroid 
salicyloylhydrazones couple readily -with stabilized 
p-aminodiethylaniline to form imtensely ¢oloured 
blue-green indoanilines?. Further investigation has 
made it clear that this reaction compares favourably 
with existing phenol reactions in respect of sensit- 
ivity, specificity, stability and optical properties. 

Estimation. of salicyloylhydrazones was carried out 
in the following way. To 5-50 pgm. of the salicyloyl- 
hydrazone dissolved in 1 ml. ethyl acetate was added 
l ml. of 0:1 per cent solution of stabilized p-amino- 
diethylaniine (æ sulphur dioxide compound of 
p-aminodiethylaniline marketed by Messrs. May and 
I ml. of 5 per cent aqueous 
sodium bicarbonate was added, followed by 2 ml. 
of a saturated aqueous solution of potassium period- 
ate. The reaction mixture was then shaken thoroughly 
to ensure intimate mixing of the two phases during 
the formation of the indoaniline. 3 ml. of water and 
powdered godium chloride were then added, followed 
by the required amount of ethyl acetate. A crystal- 
clear intensely coloured supernatant organic phase 
resulted, which was decanted and read in a Spekker 
colorimeter against a blank determination using 
& suitable fitter. 

It was found that potassium ferricyanide was also 


‘effective as an oxidant, and the use of this technique 


is illustrated by the following method for the estima- 
tion of phenols. To 1-10 ugm. of phenol dissolved 
in 1 ml. of water was added 0:4 ml. of 0-1 per cent 
stabilized p-amimodiethylaniline, 0-5 ml. of 0-33 per 
cent potassium ferricyanide and 0:5 ml. of 5 per 
cent potassium pyroborate, and the intensity of the 
colour was read directly. If less than 1 ugm. of 
phenol is bemg estimated, the indoaniline should be 
extracted mto n-butanol or chloroform. If necessary, 
the chloroform or n-butanol extract may be con- 
centrated by distillmg off some of the solvent, the 
colour remaiming stable under these conditions. 

As well as periodic acid and potassium ferricyanide, 
it was found that both silver nitrate and mercuric 
chloride were éffective as oxidants; these findings 
are of potential application in histochemistry. 

The reactionappears to be quite general for phenolic 
substances, some colour variation bemg obtained with 
different phenols. 

The estimation of acid and alkaline serum phos- 
phatases by determination of the liberated phenol 
as the indoaniline is under invegtigation. In that 
the colour is stable for some days and the proteins 
do not need to be precipitated, thi§ method seems 
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preferable to existing methods. A full report of this 
work will be presented shorily. 3 
I am grateful to Prof. J. Patterson for his guidance 


„and to Miss J. Hart for, technical assistance. 


B. CAMBER 
Chate Cross Hospital, - 
London, W.C.2. — - ‘ 
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Destruction 3f Isoniazid in the Presence 
of Hzemin i 

It has been shawn that hemin strongly antagonizes 
the antibacterial acticn of isoniazid (zsonicotinoyl- 
hydrazine) on st-ains of Mycobacterium tuberculosis 
sensitive to this črug!. These observations have been 
confirmed and e¥tended*. Isoniazid ıs destroyed in 
uninoculated meča when hæmın 1s present (see ref. 3, 
also personal communication from G. P. Youmans). 
The work to be described was undertaken to find 
whether the destructive reaction was catalytic or not, 
to identify the products, and to consider some 
biological implicetions. 

When isoniazid (10-2? M) and hemin (10-° M) were 
shaken with air at 20° (pH 7-5, phosphate or ‘tris’ 
buffer) only twc substances were formed: driso- 
nicotinoylhydrazine (I) and zsonicotimic acid (IT). 
Under these concitions, (I) was not formed from the 
reaction of isonizzid with (II), as has been claimed 
by Kruger-Thiem=ar*, but was an intermediate in the 
formation of (II). These products were isolated and 
identified. Quantitative paper chromatography 
showed that afte? 24 br. half the isoniazid was un- 
changed and the zest was converted to equal amounts 
of (I) and (II). Without hemin, the reaction took 
the same course, but more slowly (cf. Bonicke and 
Reif®), and hence the role of hemin was catalytic. 
No reaction occurred under nitrogen, even at 85°.. 

For following the disappearance of very low initial 
concentrations o? isoniazid (10-*M or less) only 
microbiological methods, using Myco. tuberculosis as 
test organism, were delicate enough. In the presence 
of hæmın (10-* M) the concentration of isoniazid was 
found to fall belcw 10-7 M, and here too the hemin 
appeared to be acting catalytically. 

With a direct-vision spectroscope it was found that 
hemin rapidly formed a hxemochromogen (Amax. 
about 560 and 525 mu) with an excess of isoniazid, 
or with less isoniazid when a reducing agent (sodium 
hyposulphite) was present. The hemochromogen was 
purple, and distinct from the orange-red hemo- 
chromogens formed with pyridine, with nicotinic acid 
hydrazide and with picolinic acid hydrazide. The 
main band of reduced hemin as well (580 mz) was 
seen when the iscniazid/hemin molar ratio fell below 
2 to 1. Solutions of this hemochromogen were stable 
only in the absence of air. Substance (I), but not 
(II), slowly formed a hemochromogen. Many 
hemochromogeng are more efficient oxidation cath- 
lysts than hzmin?, and ıt 1s possible th&t this hemo- 
chromogen is the true catalyst. o ° 

To study ant®Sonism of the actior of isoniazid, 
some sets of tubes of asparagine Blycerol phosphate 
medium’ containng isoniazid (10-4 to 16-7 MY were 
inoculated with Vyco. tuber@ulwsis H 37 Ry. When 
hæmin (10-4 M) vas added ammediately, the bacteria 
grey normallyy “dfs if the, addition was delayed, for 
one day their grcwth was slow,®and if 1t Was delayed 
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for two #0 three days, growth did not occur at all in 
the lower concentrations of isoniazid. (These results 
seem to be at variance with those of Fisher®, who re- 
int®ted growth by hemin, after long periods of 
bacteriostasis under apparently sumilar conditions.) 
-This failure of hemin to antagonize isoniazid may 
mean that in three days the drug has reached a site 
in the bacillus wRich is inaccessible to hemin, or is 
at too low af Eq to be oxidized there, or simply 
that within three days isoniazid has effected damage 
of an irreversible nature in the cell. 

Relevant portions of this work will be submitted 
respectively to the British Journal of Experimental 
Pathology and the Biochemical Journal. Our thanks 
are due to Dr. E. F. Hartree for valuable help and 
suggestions about the spectroscopy. 

Rosert Knox 

Department of Bacteriology, 

Guy’s Hospital Medical School, 
London, S.H.1. 
ADRIEN ALBERT 


C. W. REES 
Department of Medical Chemistry, 
, Australian National University, aa 
183 Euston Road, 
London, N.W.1. o 
March 23. 
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Some Unusual Carotenoids from Two 
Nudibranch Slugs and a Lamprid Fish 


RECENTLY, it has been possible to examune briefly 
some rare carotenoids of three conspicuously pig- 
mented animals found in the waters off southern 
California. 

Archidoris montereyensis, the sea lemon, is a nudi- 
branch of generally light, slightly dirty yellow colour, 
with small scattered brown, greyish or black skin- 
spots and a pair of elongated, finger-like, pointed 
rhinophore tentacles. Two whole specimens were 
finely comminuted under acetone in a Waring blendor, 
and the yellow pigment was transferred from the sep- 
arated solvent into hght petroleum by dilution with 
water. In the partition test with 90 per cent methanol, 
all the pigment remained epiphasic, that is, in the 
petroleum, even following treatment with alcoholic 
potash. Its absorption spectrum was very similar 
to that of §-carotene. On chromatography, using 
activated alumina, a minor fraction (about 5 per 
cent of the total) was eluted with light petroleum 
containing 5 per,cent ether, and appeared to be 
8-carotene, while the major compound migrated down- 
ward when more ether (10-20 per cent) was added 
to the hight Petroleum. The absorption spectrum of 
thjs major fraetion showed maxima at 475 mu, 
450 mu and en inflexion at abou? %25 mu (Fig. 1; 
Beckman photoelectric spectrophotometer, Model 
DU), thus’ differing slightly from §-carotene, from 
an autheptic sampleecf which it could also be sep- 
arated chromatographically. Althoughadsorbed more 
firmly on alumina than Bgarovdhe, eù adhered, less 
Rione than cryptckanthin (3-hydroxy-ß-carotene). 
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Fig> 1. -Absorption spectra of the carotenoid pigments obtained 
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from Archidoris montereyensis, Plabelhna wdinea and Lampris 
43. regius (the opah or moonfish) 


? ~ 


- It appears rather similar to an unidentified pigment 


observed in human blood and milk! and in berries 
of Lonicera japonica’. 

The finding of only hydrocarbon-like (persistently 
epiphasic) carotenoids in a marine mollusc seems to 
be almost unique, since these anunals are generally 


7 


characterized by solely or predominantly hypophasic / 


carotenoids’. The deep rose-pmk nudibranch, 
Hopkinsia rosacea, yields no carotenes or esterified 
xanthophylls, but a new xanthophyll with absorption 
maxuna at 497 mu and 466 my in petroleum ether, 
believed by Strain‘ to be a ketone. 

Flabellina iodinea, the purple sea-slug occurring 
commonly off La Jolla, has bright purple-violet or 
purple-blue body skin, orange-red rhimophores and 
orange-coloured cerata. Two specimens extracted in 
the same manner as was Archidoris yielded a hypo- 
phasic carotenoid showing a single, esymmetrical 
absorption maximum at,470-475 my m petrol ether 
(Fig. 1). Ths type of ‘spéctrum suggests that the 
pigment may be an oxygenated carotenoid, possibly 
of ketonic nature ; it is not, however, of the astaxan- 
thin class, since 1t exhibited no acidogenic properties 
after treatment with ethanolic potash. The fact 
that the purple colour of Flabellina changes to red- 
orange upon treatment with alcohol suggests the 
presence of a carotenoid protein complex, common 
in many invertebrates. 

Lampris regius. The opah or moonfish, a large 
oceanic species showing a roundish dorso-ventral 
profile, with compressed sides, has a brilliant red pig- 
ment in the skin, fins, lips and tongue. The specimen 


examined was taken on a baited hook and long lime 


at a depth of some forty fathoms, approximately 
four hundred miles west of Magdalbna Bay, Baja 
California. It and other similarly caught specimens 
contamed a few fish and many argongut cephalopods 
in the stomach. 

The red pigment, recoverable from any of the 
tissues mentioned’ above, is somewhat similar to that 
obtained from Flabellina, being persistently non- 
acidogenic, although exhibiting a symmetrical, 
single-banded absorption spectrum, with a maxinsum 
at 475 mp in pRtrol ether, arf at 504 mu in carbon 
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disulphide (Fig. 1). This is somewhat reminiscent 
of a neutral xanthophyll recovered by Lederer" fron 

_ freshwater perch (Perca Shuwpatilis) i in that that com- 
` pound gave a single maximum at 495 my in petrol 


“Tether and 510 my in carbon disulphide. 


The opah does not store the crustacean carotenoid, 
astaxanthin, but may obtain its carotenoid, deriving 
ultimately from such a source, through its heavy 
diet of argonauts. 

We wish to acknowledge with thanks the generosity 
of Mr. John A. McGowan for the nudibranchs collected 
_ by him,.and of Mr. Allan J. Stover and Prof. Carl L. 


~Hubbs for the opah material and information con- 


cerning the species. Thanks are also due to the 
Rockefeller Foundation for financial assistance. 
T. W. Goopw.n 
Department of Biochemistry, 
. University of Liverpool. 


D. L. Fox 
Division of Biochemistry, i 
„Scripps Institution of Oceanography, Mag 
2 University of Calıfornia, eS ai 
La Jolla, California. . i Noe, 
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Intracellular Distribution of Xanthine 
Oxidase in the Rat Liver 


‘Tur separation of cytoplasmic particles into 
fractions by differential centrifugation has been 
extensively: used for the study of the distribution 
of intracellular cell constituents. Some enzymes of 
oxidative metabolism have been shown to be localized 
chiefly in the fraction of the liver containing large 
1, During the course of an 
investigation of the xanthine oxidase of the rat liver, 
we have studied the intracellular distribution of 
this enzyme, since there seem to be no data in the 
literature. œ 

The xanthine oxidase activity was measured by 
the oxygen uptake in a Warburg respirometer using 
& pyrophosphate bufferzpH 8-6, as previously 
described®?. Xanthine déhydrogenase activity was 
determined- in Thunberg vacuum tubes, and the 


„reduction, of the dye triphenyltetrazolium chloride 


- 


Schneider and Pallade’. 


measured colorimetrically as formazan’. 

Male Wistar white rats were decapitated and livers 
were rapidly excised, placed in cold 0-25 M sucrose, 
cut into small pieces and the connective tissue 
removed by forcing through a gauze. The liver pulp 
was weighed and homogenized in 9 volumes of ice- 
cold sucrose. The differential centrifugation was per- 
formed according to the procedure of Hogeboom, 
All the glassware and the 
fractions were kept ın ice during, the. operations. 
The homogenates were centrifuged at 600g for 
10 min. The supernatant and the washings were 
centrifuged at 3,500g for the separation of the mito- 
chondria. The last centrifugation was at 20,000g 
for 60 min. All the sediments were washed twice 
with ice-cold 0-25 M sucrose and the washings added 
to the supernatants. The fractions were checked by 
staining with Feulgen and Janus green and examined 
micgoscopically. Nitrogen was determined m the 
fractions as a control®, e |. 
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\ containing a near-liploid mode of chromosomes?. 
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Table 1. INTRACELLULAR DISTRIBUTION OF RAT LIVER, XANTHINE 
OXIDASE 



































Xanthine ə Xanthine 

, oxidase dehydrogenase Ta 

Fractions* nitro- 

~ Act- Per- Per- gen§g 

“vityt | centage centage 

Homogenate 1,077 100 3,295 

Nueler 0 0 480 

Mitochondria 0 0 jie 0 789 

Submicroscopic 

particles (mucro- ` 

soma) 0 635 
Supernatant (cell 

sap) 691 1,605 


* Experiments carried out on four rats. -> 

t Oxygen (c.mm ) per gm. dry weight/60 min. : 
t Formazan (ugm.) produced per gm. dry weight/30_ min. 

§ Nitrogen (ugm.) pec 100 mgm. wet liver. 


Table 1 shows the intracellular distribution of 
xanthine oxidase and dehydrogenase activities in the 
four fractions studied. The results clearly demonstrate 
that practically all the enzymic activity is present 
in the supernatans fluid corresponding to the cell sap 


“containing the soluble protems of the cell. Little or 
” no activity could be detected for the nuclear, mito- 


, chondrial and microsomal fractions. The enzymatic 
‘activity of the mixture of the four fractions was 
102 per cent of that of the original homogenate. It 
is interesting to Enow that uricase was found only 


* m the mitochondr2’, in contrast to xanthine oxidase, 
’ which is absent fom this fraction. 


percentage obtained for xanthime oxidase in the cell 
sap- as compared with the xanthine dehydrogenase 
could be explained by the greater stability of the 
latter as shown by Richert et al. wn their inhibition 
studies’. 
GILBERTO G. VILLELA 
Euinio MITIDIERI 
Orrizia R. AFFONS@ 


Biochemical Laboratory, 
Instituto Oswaldo Cruz, 
Rio de Janeiro Brazil. 
Jan. 25 
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Actively Acquired Tolerance to a Mouse 
Tumour 


THe 6C3H ED lymphosarcoma? is an ascites tumour 
of mice, apparentky of uniform antigenic properties, 
Tt 
is invariably lethal to C3H mice and to F, hybrids 
between the original strain and A or DBA mice. 
The tumour consistently regresses in mice of other 
strains. Since Billmgham, Brent and Medawar? have 
recently demonstrated that mice aan be sendergd 


susceptible to sl homografts by the injection of 


embryos in utero with donor-straiw tissues, the same 
method has been sppliéd to the.abrogaticn of resist- 
ance of a strain of Swiss mice%e he 6C3HED tumour. 

Embryos of the “CR (Institute for Cancer. Research, 
Philadelphia, ky-T Again of Swiss mice were injected 


in wero on the sixteenth to @eventeenth day of 


~ 


*) 


The decreased: 
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gestatiog with one of the following: blood of C3H 
mice, blood of F', generation C3H x DBA mice, or a 
suspension of 6C3HED agcites tumour cells. Trypan 
blu® was incorporated -into -the -inocula so that, 
following birth, mice which had ‘actually been injected 
in--utero could be-distinguished easily’ by their blue 
edloration. “Mice which*received as embryos':-the 
blood of either OBH or F, (C3H x DBA) mice were 
implanted at®the age of six to eight weeks intra- 
peritoneally with cells of the 6C3HED ascites tumour. 
All injected, mice.in both.groups developed ascites, 
which progressively increased ın volume. Aliquots 
of ascites fluids, which contained, large numbers of 
tumour cells, were, subioculated into groups of 
adult JOR mice.’ The second ‘passage of ascités resulted 
in the deaths of some of the moculated mice, and the 
two sublines have been maintained without diff- 
culty in ICR-mice as ascites tumours for twenty- 
seven passages up to date. 

ICR mice injected in the embryonic stage directly 
with tumour cells (wide supra) developed palpable 


tumours, always m the subcutaneous tissue of-the v: 
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ala be injected intravenously is relatively: feeble ; 
a weak residual immunity could well exert a selective 
action on what is essentially a population of isolated 
tumour cells. i nT eee 
bes ie ta TIE H. Koprowski ~ 
Viral and Rickettsial Section, Aapee o 
American Cyanamid Co., 
Research Division, 
Pearl River, N.Y. 
' April 19. 
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Ma Parasitological Significance of Bovine 


neck, on- the tenth to twenty-fifth day after*birth. *2°" +. „£s „Grazing Behaviour 
These tumours were removed seven to ten days after 4>- THE ‘bovine habit of not eating grass growing in 


they were first detected, and made into a suspension ~ 
which was implanted intraperitoneally into adult 
ICR mice. Ascites developed in all these mice, and _ 
half the animals died ten to twelve days after drn- 
maintained for thirty passages up to date. aa 

The three derivative sublines of the 603HHD 
tumour lost completely the host specificity of the 
original tumour. All strains of mice so far tested 
have been found equally susceptible to the lethal 
effect of the tumour, implanted either intraperitone- 
ally or subcutaneously. The cancer cells of the de- 
rivative lines are morphologically very similar to 
thog® of the original tumour, although the cellular 
volumes of the latter are somewhat less. Marked’ 
differences were observed, however, in the chromo- 
some ploidy of the tumours. The study of chromo- 
some number distribution for the main line of 
6C3HHD tumour (grown in C3H mice) indicated 
modal values at or near diploid with very. little 
variability*. Cells of the three derivative Swiss mice- 
adapted tumours are characterized by greater poly- 
ploidy of the chromosome number, with the hyper- 
diploid mode prevailing. 

Infection of the tumours with viral agents revealed 
the most striking differences in biological character- 
istics between the main line and the derivative, 
tumours. Mengo and Bunyamwera viruses’ failed 
to grow in the tumour tissue and to exert an 
oncolytic effect upon the original 6C3 HED tumour, 
although they killed the C3H host. In contrast, the 
same viruses multiplied in all three Swiss mouse- 
adapted sublines and destroyed the tumour cells. 

The results of this investigation indicate that the 
method of enhancing susceptibility to skin homografts 
advanced by Billingham, Brent and Medawar! can 
be extended to the field of tumour homografts. The 
direct inoculation of the embryo with tumour cells, 
resulting in ebrogation of resistance and acquisition 
of tolerépce onghe part of the recipient after birth, 
offers possibilities for further expleration. This work 
also shows that an ascites tumour transplanted to a 
tolerant nfouse may undergo*a profound change of 
antigenic specificity. be mechanism underlying this 
change may be selective. According to Billingham, 
Brent and Medawar (personal ication), the 
toferartee produced kyr whole blood in embryos Which 

Fd 


‘the: vicinity of bovme feces has been the subject of 
occasional speculative writing, which has discussed the 
supposed ‘value of such behaviour-in protecting the 


p ; animal from parasitism. A recent study of the free- 
plantation of the tumour. This subline has been’. P y . 


living stages of the cattle lungworm! suggested that, in 
order to ingest the larvæ, the bovine host had to ingest 
bovine fæces. An investigation into certain aspects 
of grazing behaviour appeared to be warranted, and 
as a first step observations were made to determine 
whether by virtue of its apparently selective pattern.” 
of grazing the bovine did mdeed ingest fewer larve 
than it would if its grazing were entirely at random. 
It was found that, by following and observing 
grazing cattle, it was possible to see with considerable 
accuracy from where grass was being taken. Not 
only was the freshly bitten grass of a shgbgly different 


- colour, but also the spot from which each mouthful 


had been pulled could be discerned by the displace- 
ment and compression of the grass. Young cattle 
grazing on a paddock known to be heavily infected 
with Dictyocaulus viviparus were follewed in this ` 
manner, and samples of herbage were taken by cutting 
small pinches from immediately beside the bitten 
spots. At the same tim; random samples were taken 
from the paddock by a standard procedure. 
Comparison of the concentration of lungworm 
larve in samples taken by these two methods showed™ - 
that in twenty-five cases out of twenty-six the herb- -- 
age collected after the manner of the animals con- 
tained fewer larve than the random samples. The 
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indeed highly selective from a parasitological point -. 
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` Fig. 2. Larve in short grass as a percentage of larva in random 
samples 


frequency distribution of the larval concentration in 
these ‘grazing samples’ expressed as a percentage of 
the appropriate random samples is shown un Fig. 1, 
from which it will be seen that bovime grazing is 
of view. ad 
Concurrently with these observations 
same paddock, a comparison was made between, the 
concentration of larve in samples taken from the’ 
areas of short grass which had evidently relatively 
recently been grazed and the random samples. . Fig. 


shows the frequency distribution of the larval-con- . 


centration in these samples of short grass expressed 
as a percentage of the random samples. While there 
is a tendency for the short grass to contain fewer 
larve than the random samples, it 1s clear from a 


~comparison of Figs. 1 and 2 that the success of.the 


animal in avoiding infection depends on something 
more than its ability to distinguish between short 
grass and the rank tussocks of herbage growing 


_ around pats of feces. 


J. F. MICHEL 
Veterinary Laboratory 
(Ministry of Agrıculture), 
Weybridge. 
Jan. 31. 


? Michel, J. F., and Rose, J. H., J. Comp. Path., 64, 195 (1954). 
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Classification’ of Geckos 


I HAvE recently put: forward proposals for the 
classification of geckos1.° In this paper the view was 


-advanced that the amphicclous condition of the 
— vertebræ characteristic of the majority of geckos is 


* 


secondary, derived from the proccelous condition 
found in all other recent lizards. Of the three famulies 
of geckos recognized the two which conserve primitive 
ophthalmological characters, Eublepharidae and 
Sphaerodactylidas, are procelous. I therefore sup- 
posed that primitive geckos were proceelous and that 
the Gekkonidae s.s., which show the most complete 


‘conversion to secretive and nocturnal habits, are 


secondarily amphiccelous. More or less-implicit in 
this view was the idea that the proccelous condition 
was early fixed in the definitive lizard stock. 

It is now begoming increasingly clear that there 
was in the Triassic a considerable radiation of 


amphiccelous definitive lizards. Some Middle Triassic 


Cai 


forms are discussed by Kuhn-Schnyder’, and Miss 
Pamela Lamplugh Robinson, of University College, 
London, has shown me some beantifully preserved 
material of an Upper Triassic lizard fauna in Britain. 
All these are amphiccelous ; it is theffore.clear that 
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definitive lizards appeared, long before the fixation’ 
of the procœlous condition. Miss Lamplugh Robinson 
points out that the change from the amphiceloyg to 
the procalous cond:tion is so trivial morphologically 
that there is no difficulty about supposing that it 
has occurred several times. I wish, therefore, to with- 
draw my earlier suggestion in favour of the more 
generally held view that the amBhigcelous geckos 
preserve a primit-ve condition of the vertebral 
column. ‘The pairzd condition of the atlas neural 
arch likewise appears to be a primitive character. 
A visit to the British Museum (Natural History) 
has enabled me to extend this study. A detailed 
report is In preparetion ; some conclusions are here 
briefly noted. f 
Osteological stuiy confirms the position of 
Aeluroscalabates in the Eublepharidae. Examination 
of the feet strongly suggests that this genus is derived 
from a pad-bearing arboreal stock. It thus seems 
likely that the entize group of geckos has originated 
from arboreal ancessors. I incline to regard Aeluro- 
scalabates as the most archaic surviving genus of 
eckos ; its occurrenze in Borneo is noteworthy’. The 


and-using the .Hublepharidae have proccelous-vertebre but retain 


the paired condition of the atlas neural arch. The 
Sphaerodactylidae have proccelous vertebre and 


«united atlas neural arch. The Gekkonidae retain 


amphiccelous vertebre and the majority retain the 
paired condition of the atlas neural arch; in a number 
of scattered genera, however, the arch is united. 

‘Better material »f the Australian Rhynchoedura 
ornata roakes it clearthat it belongs to the Gekkoninae. 
Material of the New Caledonian Hurydactylus vieillardi 
shows that it belongs to the Diplodactylinae. The six 
Australian, three New Caledomian and two New 
Zealand diplodactyine genera form a well-defined 
tribe within the subcamily on osteological characters. 

Quedenfeldtia is placed in the Diplodactylinae on 
osteological grounds. The following genera are 
allocated to the Gekkoninae on pupil-shape: Briba, 
Ceramodactylus, Drcvidogekko, Homonota and Pero- 
chirus. On characters of osteology and squamation, 
Ancylodactylus, Cnemasprs and Pristurus appear to 
be related to Cyrtocactylus and are therefore placed 
in the Gekkoninae. 

GaRTH UNDERWOOD 
Department of Zoology, 
University College o” the West Indies, 
Mona, Jamaica. 
Jan. 10. 


1 Underwood, G., Proc. Zeal. Soc. Lond., 124, 469 (1954). 
2 Kuhn-Schnyder, B., Enceavour, 13, 213 (1954). 
3 Darlington, P. J., Quart. Lev. Biol., 28, 1 and 105 (1948). 


Scale-eating F-abits of African Cichlid 
Fishes l 


In a recent communication, Marlier and Leleup? 
have described how the Tanganyikan Cichlid fishes 
of the genus Plecodu"deliberately attack other fishes 
and bite off the scalas, which are their sole or maih 
means of subsistenc2. These authors “mention the 
specialized, large, carved teeth witich enable te 
species of Plecod&§ to feed in this way and remark 
on the apparent uniqueness of tht habit, 

‘Although this seems ‘to be the only observation of 
fishes engaged in such a habite a similar „diet has 
been recorded,for Nyasan. Cichlids of the genus 
Corepatodus. Parts the 1939 Fishery Survey,of 
Lake Nyasa?, six specimens dach of C. shiranus , 
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Boulenger and C. taeniatus Trewavas were examined 
and the stomachs and intestines were found to be 
full of minute ‘fish scales, matching in size and 
strif@ture those.that densely coat the caudal fin in 
the Nyasan Tilapias and other Cichlid fishes. The 
dentition of O. shiranus is figured by Boulenger’, 
who describes it as consisting of “extremely broad 
bands of innumefable minute club-shaped teeth with 
compressed oflique crowns”. Trewavas‘ describes 
how the caudal fin of a Tilapia can be held between 
the uppér and lower file-lhke tooth-bands of Core- 
matodus and only pulled free at the cost of losing 
some scales. : 

During the course of work on a rocky shore of 
Lake’ Nyasa, one of us (G. F.) has recently collected 
five specimens of the little-known endemic Cichlid 
Genyochromis mento Trewavas. The guts of -all five 
contained a’number of relatively enormous fish scales, 
evidently derived from Cyprinid fishes of the.genus 
Labeo. These scales were partly digested and appar-,.” 
ently constitute the main food of the species, as in~ 
all cases they composed the bulk of the gut contents; ` 
sometimes to the exclusion of all else. In one speci- 
men they were accompanied by a few slendet- fin- 
rays but by no other bones, and in anothet -by Re 
very small quantity of filamentous algae. = + | , 
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he work on Genyochromis is part of a study now 
¿© progress of the ecology of some littoral zone fishes 
in Lake Nyasa. 
G. FRYER 
Joint Fisheries Reseach Organization, 
Nkata Bay, Nyasaland. 
P. H. GREENWOOD 
East African Fisheries Research Organization, 
Jinja, Uganda. 


E. TREWAVAS 
British Museum (Natural History), 
London, 8.W.7. diy 
April 14. > 


? Mariler, G., and Leleup, N , Nature, 174, 985 (1934). 


* Bertram, é. K. Ricardo, Borley, H. J. H., and Trewavas, B., Popor 
on the Fish and Fisheries of Lake Nyasa, pp. 60-61 (19 24), 


? Boulenger, G. A., “Cat. Fresh-Water Fishes Afmca”, 2, 494 (1916). 
‘Trewavas, E., Nature, 169, 120 (1947). 
š Trewavas, E., Ann. Mag Nat. Hst., (10), 16, 65 (1935). 
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7 - Perivianént, _Preparations.of Nematodes 
ah Waits. working on the micro-fauna of Whitstable, 


A found that, mounting media containing lactic acid 
. were “unsuitable: -for making permanent preparations 


The dentition of G. mento, figured by Tiewavads, , AGE nériiatodes ; ; they cloud in this medrum on keeping. 


is quite different from that of either Corematodus or," 


Plecodus. The lower jaw is stout and prominent., 


"AN: “attempt was therefore made to prepare 


Srhotintanty: based on creosote, which is the outstanding 


Both jaws bear bands of teeth, of which all but ‘those ** clearing agent for these animals. Of these mountants 


‘of the outer row are tricuspid ; the outer are bicuspid: 

If the outer teeth of the lower jaw are ‘inserted 
under the edge of a scale of Labeo the scale is easily 
removed. 

Genyochromis mento is related to Pseudotropheus, 
Petrotilapia and Cyathochromis, the members of which 
graze on epiphytic and epilithic algae. Baerends and 
Baefends-van Roon’ describe in Tilapia natalensis 

“a peculiar way of eating algae from substrates. It 
opens the mouth’ widely, presses it against the sub- 
strate and closes it while pressing’. This is very 
similar to the account by Marlier and Leleup of the 
action of Plecodus in biting scales from its victims. 
One of us (P. H. G.) has noticed in a Cyprmid, Labeo, 
of Lake Victoria, behaviour that suggests a possible 
step by which a grazer on algae may become a scale 
eater. The Labeo was seen repeatedly to graze on 
the sessile rotifers growing on the flanks of a Poly- 
pterus keps with it in an aquarium. Labeo has tooth- 
less, sharp-edged jaws; but most Cichlid grazers on 
algae, including those related to Genyochromis, have 
bands of movable teeth. The teeth of Genyochromis 
are relatively firmly fixed. The same jaw action 
would shave the surface where the teeth are movable 
and remove scales where the teeth are fixed, especially 
with a prominent lower jaw. These rather scattered 
observations suggest how the scale-eating habit in 
Genyochromis might evolve from the' grazing, with a 
change from movable to fixed teeth. 

The three genera that have adopted the scale-eating 
habit are not very closely related within the family 
Cichlidae and -have achieved the same end by 
dissimalar means. 

e Except that i seems to be related to Perissodus, a 
genus that also has a specialiedl dentition, the 
ancestry of Plecedus is obscure; but it does not 
necessarily follow that becau8e some individuals will 
take a bait the species ef its ancestor is predominantly 
voracious. Yet in this ease scale: ‘eating may be a 
mgdified predation as it alg®stysertainly is in 
Corematodus. 

aa fae ` 


the most successful is a solution of ‘Perspex’ in 
creosote, although solutions of methyl cellulose and 
ethyl cellulose in this solvent were also valuable. 

The mountant is prepared by heating creosote on a, 
water-bath and adding ‘Perspex’ powder until a solu- 
tion of the required viscosity is obtained. 

The method of mounting nematodes in this medium 
is as follows: extend, kill and fix in hot 70 per cent 
alcohol (alternatively, extend and kill by warming up 
in sea water; fix in formol-acetic mixture); wash 
in 70 per cent alcohol ; drain; clear in creosote; 


mount in creosotej ‘Perspex’ mountant. 


E. J. PERKINS 
Department, of Zoology, „> 
Queen Mary College lis, e 
(University of London),7; os 
Mile End Road}: ee 
London, E.l, 71 1.. 
March:].°_* 2s: 


Adaptability of Wheat Varieties to Acid 
Soils 


Ir is common experience that certain varieties of 
wheat can tolerate a considerable degree of acidity 
in soils, while other varieties, although botanically 
similar, are very sensitive to this condition. As work 
in recent years has shown that the soil acidity com- 
plex can be resolved into a number of separate factors},- 
it was decided to investigate the importance of two of 
these factors—aluminium and manganese toxicity— 
in relation to the acidity tolerance of wheat varieties. 

Your varieties, known to show a differential 
response towards soil acidity, were selected for special 
study. These were grown in sand culture in the open, 
the general technique being similar to that of Hewitt}. 
The varieties were: (1) Atle, which is extremely 
sensitive, (2) Karn II, which is moderately sensitive, 
(3) Progress, whith is moderately tolerant, ang (4) 
April Red, which is comparatively immune, to soil 
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Mn I Mn, {I | 
million 2 2 
aie Atle Slight M. avere | Severe Severe 
i Karn If Slight i Slight | M. severe | M. severe 
| Progress Slight Slight M. severe | M. severe 
| April Red | Unaffected |*Unaffected | V. slight | Slight 








acidity. Table 1 shows the reaction of the varieties 
ag indicated by the severity of the symptoms on the 
_ foliage. 
Tite Fields of dry matter oe atl as a percentage 
~of control are given m Table 2. 


Table 2 
i i 
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which constitute the acidity complex of the S 









ther varieties were more tolerant of high 
rations of manganese. 
P Te will be observed that the variety April Red, 
“noted for its tolerance of acidity, is comparatively 
< resistant to both manga end aluminium toxicity. 
This may be correlated with its high requirement of 
manganese, which is indicated by the positive 
response obtained from applications of up to 82 p.p.m. 
of this element. 
Farther experiments with other cereals indicate 
. that these also show a differential reaction to these 
- factors.of the soil acidity complex. 
A full account of this work will appear shortly 
(J. Dept. aoe .. Dubli 
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Disomic Addition of Rye Chromosome II 
to Wheat 


Tr has been suggested! that the atisfactory 
way of transferring agriculturally advantageous 
characters to Triticum vulgare (2n = 42), bread 

~ Wheat, from diploid species of related genera may be 
-by the production of alien chromosome disomic 
additions or sybstitutions. During work concerned 
with the preduction of rye (Secale cereale) chromo- 
some additions in T. vulgare, a 28-chromosome plant, 
which arose parthenogenetically in the progeny of 
the octoploid amphidiploid T. vulgare var. Hold- 
fast x S. cereale var. King II, was crossed with the 
T. vulgare parent. A single F, plant was obtained, 
and this had 49 chromosomes which formed 21 bi- 
valents and 7 univalents at meiosis, that is, it had 
thP full T. vulgare complement plusgthe rye haploid 
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being rather tolerant of excess ee "i disónio rye. chromosome. 
























Severe Slight | V. severe V, severe | V, severe 

M. severe Severe | V. severe V, severe | V. severe. 
sever: | V, severe | V. severe | V. severe ` 

Slight Severe | Severe 
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M. severe | M. 
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complement of chromosomes. Our usual procedure. 
is to make a further back-cross of such 49-chromesome 
plants to extract the 43-chromosome, monosomic 
addition, types waich form the most frequen 
in the aneuploid range obtained in this way 
wards, disomic acdition types have been ol | 
in the progeny of selfed monosomic: addition plants, . 
and this work will be described elsewhere. However, 
this 49-chromosorae F, plant was also. a 
self, and among the progeny obtained in.t 
was a pas with 44 chromosomes in whic] 

dedi mmcsomes were identical. 














gnized frora the morphology of the 
eS na 1), both of which. had a sub 
romere and a Sronounced secondary constriction 
1g tise to a clear satellite. There is only one pai 
mes with this morphology in S. cereale. 
1e equivalence of the chromosomes is: 
ad by the occasional formation of 22° 
at meioss. This plant had, therefore, the 
mmplement cf T. vulgare chromosomes p. : 
























Phenotypically the disomic plant diff 
T. vulgare var. Hcldfast in having : 
hairmess of the peduncle (‘hairy neck 
and tapering ear; (3) long, straight 
especially in the upper part of the ear; { 

O'Mara? has reperted that ‘hairy neck’ 
by Secale chromosome I, ieee has a si 









ary- 
ithis REN is m distinet 
ne urcer discussion, which we shall 
y IT, follcwing O’Mara’s precedent. 
morphology and Gmensions of chromosome Tl are 
identical with those of the chromosome labelled st 
by Levan? in mitotie studies. However, the ex- 
pression of the ‘hairy neck’ character in disomic ; 
addition II was less pronounced than that in- 
the two addition t7pes also differ in other e 
acters. The twc chromosomes have dis 
phenotypic effects, therefore. Disomic addit Li 
also appears very similar to descriptions of a ‘hairy 3 
neck’ selection, in wheat-rye derivatives, reported by. 
Taylor* to have 44 chromosomes. It appears, there-_ 
fore, that factors >n both chromosomes I and IL 
at least, must be responsible for the ‘hairy neck“ a 
character of Secale. Other evidence of the effects of 
chromosome IT obtained by Takagi’, who found — 
a rye plant in it was trisomic to be dwarf-like, ; 
and “delicate ender stems and leaves”. oy 
From Table 1 it may be seen that chromosome: 
paired at meiosis m the disomic addition pl: 
only 9-7 per cent of pollen mother cells (Fig. 3) 
Although some fadure of pairing of, the dison ic 
addition chromosomes has been reported previous 


























Table 1. FREQUENCIS OF TYPES OF PAIRING SY M, Ix POLLEN 
MOTHER CELLS IN DISCMIC ADDITION Tie(pasep on 62 CELES) 
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Fig#2) Photomicrograph of metaphase of mi 
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Photomicrograph of first anaphase of elisi in sn anner squash of a disomic — II plant, showing Secale chromosome 
I ngitudinally dividing univalents. x 1,350 
sina root tip of S. cereale (after A e with a-bromonaphthalene) showing 
chromosome IT. 350 


x 1, 


Fig. 3. Photomicrograph of first oo of meiosis in an anther squash of a disomic addition II plant, showing 21 bivalents 
and Secale chromosome LI represented as 2 univalents. x 1,350 


it does not seem to have been of this magnitude, 
nor there in the present case as much asynapsis 
of tke wheat chromosomes as has been reported 








previously*. Since in the colchicine-induced 56- 
chromosome amphidiploids, from whi is rye 
chromosome was obtained, there was r pairing 
to form 28 bivalents in 40 per cent of meiotic 


first metaphases examined, the pairing failure in 
disomic addition IL cannot be due to the complete 
homozygosity of the chromosomes of the outbreeding 
rye species. The implication must be that the genetic 
control of pairing in wheat is not fully effective for 
a single pair of rye chromosomes, and that these 
chromosomes possess no internal control which will 
cause regular pairing in the wheat genotypic back- 
und. 

The disomic addition IL plant was about as fertile 
as plants of the 7’. vulgare parent from which it 
was derived grown in similar greenhouse conditions. 
However, its meiotic irregularity was apparent from 
the. chromosome number segregations in its progeny 
(Table 2). 

It is apparent that, so far as 
is concerned, the disomic additi 
to be of value in plant b , and to obtain 
stability it may be to resort to the sub- 

stitution line in which a wheat chromosome pair 
would be a by the alien pair. However, we 
A not” yet now whether all rye disomic addition 








chromosome II 
is too unstable 


jabi 2. CHROM@omME NUMBERS OF 56 Prafrs IN THE PROGENY OF 
@1somie ADDITION Il 
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plants, and analogous a ion types using chromo- 
somes of the diploid species of other genera, behave 
in this way. 

We thank Dr. G. D. H. Bell, director of this 7 
Institute, for his interest and encouragement. 
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RaLPHu RILEY 
Plant Breeding Institute, ~ 
Cambridge. April 19, 

1 O'Mara, J. G., Genetics, 2 

* O'Mara, J. G., Cytologia, ° 

3 Levan, À., Hereditas, 28, ae | 

‘Taylor, J. W., J. Agric. B (1934). 


* Takagi, F., Cytologia, 6, 400 (19 5). 


“The Sources of Eddington’s Philosophy” ~ 


THERE is one passage in Dr. Martin Johnson’s 
notice! of my recent Eddington Memorial Lecture 
which I fear may cause misunderstanding. Referring 
to my rela with Eddington, he writes : “The 
old instinctive antagonism is there”. 

In no sense was there ever any “instinctive 
antagonism” between Eddington and me. For the 
man I had the warmest regard—a feeling which J s 
have reason to believe was reciprocated. With his 
outlook I had such fundamental sympathy as to 
have considerable confidence in my perception of 
what had perverted it. I could not feel that con- 
fidence concerning & view to which I Was instinctively 
antagonistic. 

HERBERT DINGLE 

University College, 

London. 
May 13. © 
! Nature, 175, 788 (6955). p 
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For Hanger Flocculation Test ; 





An approved and stable reagent for use in the Hanger Flocculation Tests to determine dis- 
turbance of liver function. Available in packages of six units, each unit equivalent to 150 ml.. 


‘final test antigen. 
Hanger: J. Clin. Invest. 18 726111939. 
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A stabilized rabbit brain substance for use in determining the Prothrombin Time of Blood. 

Bacto-Thromboplastin is applicable to the procedures described by Quick, Link-Shapiro, 
Smith, et al., Kato and Poncher, and other tests requiring a potent thromboplastin. Each 
box of Bacto-Thromboplastin contains 6 ampoules, sufficient for 210 Quick determinations or 
420 Link-Shapiro determinations. 
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SUPPLY OF SCIENCE AND 


e 

OME of the general implications of the report 

of the Appleton Cofnmittee on the Supply of 
Teachers of Mathematics and Science in Scotland 
have already been discussed ın these columns (Nature, 
June 18, p. 1051). Apart from these general recom- 
mendations, the report mcludes a number of detailed 
comntents amd suggestions for dealing with the 
specific problem ıb was set up to consider. 

Among these recommendations 1s one dealing with 
salaries. ‘The report does not underestimate the 
importance of the question of salaries as affecting 
the number of specialist teachers of mathematics and 
science. It thinks that excessive competition with 
industry would be inexpedient and even harmful ; 
though it considers that specialist teachers have some 
cause for discontent when they see others, with 
equivalent qualifications, earning much higher 
salaries. It is the lower maxima that are the real 
problem: at the start the specialist teacher is paid. 
as well as, or better than, his colleague in industry 
or the Scientific Civil Service. 

For these reasons, and to ensure that teaching 
continues to attract some of the best honours 
graduates, the Appleton Committee recommends 
increasing the basic maximum for men specialists 


from the present figure of £960 to £1,150 per annum, | 


with corresponding changes in the women’s scales. 
It does not recommend reduction of the present 
period covering the increase from minimum to 
maximum, but comments on the length of this period 
and the small increments. It also recommends an 
increase ime the special allowance to sub-specialist 
teachers of mathematics and science to £95 in place 
of the present £25 per annum. It considers that 
rather too much stress is laid at all stages of the 
teacher’s career on initial qualifications. It is thus 
difficult for a man, however distinguished his teaching 
service, to surmount any shortcomings in his original 
qualifications ; and there are also areas m Scotland 
where promotion is based excessively on seniority. 
Also, the highest promotions in the profession take 
the teacher away from active teaching. It is un- 
desirable, in present circumstances, that a highly 
qualified person should give up advanced class-work 
mathematics or science for a minor post of respons- 
ibility m a junior secondary school; and the Com- 
mittee recommends, therefore, the institution of a 
new post, that of senior assistant, for teachers, not 
principal teachers but those who are doing advanced 
work in senior schools, and that these teachers should 
receive additional salary to compensate them for loss 
of the responsibility payments that they might have 
expected to receive had they transferred to junior 
secondary schools. The Committee found no sub- 
stance in the representation that, because of the 


- tradition and prestige of classics, teachers of mathe- 


matics and science receive less than their due share 
of available promotions. The dack of laboratory 
asgistants, it considerg, has also beeg over-stressed as 
a deterrent to recruitment, though in larger schools 
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employment of a laboratory assistant may be 
desirable, and in she critical period immediately” 
ahead of us more use must be mayle of less highly 
qualified persons. ° 

It is likewise essential that tbere should be no 
waste of highly skilled man-power outside the 
teaching profession, and the report thus endorses the 
action already taken by the Government to ensure 
the most economic ase of scientific man-power in all 
branches of the nasional life. Two specific recom- 
mendations are made by the Committee for the use 
and up-grading of third-class honours graduates in 
mathematics and science in teaching. It also recom- 
mends ‘amendment of the regulations for the training 
of teachers so that teachers are specially trained to 
teach, modified classes in junior secondary schools m 
place of the sub-spscialist teachers at present used, 
and also so that the sub-specialist qualification 
becomes a principal qualification for secondary work. 

These long-term remedies should stimulate recruit- 
ment, so that the supply of mathematics and science 
teachers should become more adequate from- the 
middle ‘sixties. To alleviate the grave shortage 
during the next ter years, the Appleton Committee 
recommends measuces to ensure the fullest use of 
personnel in the sciools. Dilution must be carried 
much further along the lines already indicated, and 
the fullest possible use made of retired teachers. It 
is improbable that the number of retired specialist 
and sub-specialist teachers of mathematicse and 
science under the age of seventy who could be 
obtained would at any time exceed 200; but even 
so, their help would be mvaluable. The Committee 
thus recommends that while the period of shortage 
continues, mathematics or science teachers con- 
tinuing in or returning to service between the ages 
of sixty-five and seventy should receive the full 
salary for their post together with full pension. If 
this proposal is unacceptable, the Committee makes 
two minor proposals to remove the discouragement 
to continued service which present pension regulations 
offer. It also comments on the absence of benefits 
for widows and dependants of deceased teachers, and 
the desirability of tilizing part-time services where 
available. After weighing carefully the divergent 
views on teacher training, it recommends no reduction 
in the length of training courses for specialist teachers 
of mathematics and science, but that allowances, 
independent of perental income, should be given 
during this training year which would cover fees and 
some £250 of mainsenance expenditure. Further, on 
National Service the Committee reached an early 
conclusion that greduates with first- 8 segénd-class 
honours in matbematics and/or Science °who had 
undergone æ course of teacher jraining should be 
deferred from nationa? service while the present acute 
shortage of such persons ddmignues, and as long as 
they are prepgred to teach their subject in the schools. 

This propos gtes appreciably further than phat 
recommended by zhe Federaffon of British Indus- 
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tries and is fairer both to the schools and to the 
Armed Forces. A letter to this effect was sent by 
Sir @idward Appleton to the Secretary of State for 
Scotland in May 1954. The step was taken with 
mome reluctance, and the Committee made it not in 
the interests of education per se but in the wider 
national intergsts ; the position is completely without 
parallel among teachers of other subjects, but 
indefinite deferment should not be continued longer 
than. the situation demands. 

As already noted, the Appleton Committee firmly 
rejects the idea of less science teaching in the schools. 
It dges not believe that school laboratories in general 
are as unsatisfactory as to defer the recruitment of 
science teachers, or that there are real obstacles to 
the use of women part-time teachers. It is doubtful, 
however, whether any appreciable part-time assist- 
ance is available from industry or the universities, 
even if the difficult salary questions could be over- 
come, nor does it favour the idea of compressing 
university courses. 

Of the repercussions of these proposals the economic 
effects are probably the least important. To give 
the recommended increase in salaries to all specialist 
teachers of mathematics and science would cost about 
£120,000 in Scotland; to give it to all specialist 
teachers in Britain would cost some £600,000, and 
the proposals for sub-specialists would cost another 
£400,000 if applied to all sub-specialists. On the 
basis of the figures for the shortage given by the 
Federation of British Industries’ Committee, the pro- 
posals of the Appleton Committee might cost some 
three or four million pounds if applied to the whole 
of Bfitain. 

This is not an expenditure lightly to be incurred ; 
but on the evidence presented in the Appleton report, 
it is a small sum to pay to remove a serious danger 
to the national interest. The difficulty lies rather in 
determining how best it can be provided without 
undesirable repercussions, such as weakening local 
government. It mey well be that, as Dr. B. V. 
Bowden, principal of the Manchester College of 
Technology, pointed out in a forthright presidential 
address to the North-Western Branch of the Science 
Masters’ Association last November, the payment of 
schoolmasters’ salaries from the rates is an archaic 
means of taxation. Local interest in and respons- 
ibility for education are not archaic; they’ are an 
essential condition of a live democracy, and the real 
financial problem is to remove anomalies and dis- 
parities and to raise standards without impairing 
local interest and responsibility. 

Dr. Bowden’s address has received nothing like 
the attention it deserves. Many of his points are 
indeed also made by the Appleton Committee; but 
his address provides illustrations which emphasize 
those pomts, and his comments are sometimes more 
trfichant thap could be expected from a Govern- 
ment-constituted committee. He puts, for example, 
the cost of the Federation of British Industries’ Com- 
mittee’s proposal ine its right perspective against 
expenditure on ‘university: educatiog ia general; he 
doesnot, hesitate to point out tfat ifthe additiénal 
money # to be found, it will be at the expense of 
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other social services like housing, and he condemns 
the preposterous egalitarianism which has been forced 
on the teaching profession by its non-graduate , 
members. Nor does he f&il to remind science masters 
that a part of the remedy dies in_their own hands : 
the most generous salary scales' will not attract 
recruits of high quality unless science masters them- 
selves have a high ideal of their calling, and can 
convey some of their respect for their calling to some 
of their pupils. . 8 E” 

. These are not points that either political party has 
been honest or courageous enough to f&ce or to tell 
the public ; but they need making. Disregard of them 
will frustrate any attempt to deal with a shortage 
which threatens to endanger the whole educational 
system of Britain and with it our industrial and 
economic life. Dr. Bowden argues, indeed, that science 
teaching at present depends to an alarming extent 
upon the loyalty of members of the staff who were 
appointed before the War. These men are not being ` 
replaced, and when they are gone the whole of our 
educational system may collapse completely. With- 
out science masters there will be no science teaching, 
and without science teaching the universities and 
technical colleges will not receive competent students ; 
and ultimately industry will be deprived of its supply 
of trained engimeers, scientists and technologists and 
be brought to a grinding halt. 

Dr. Bowden points out more clearly than some 
other participants in this discussion. that this extreme 
shortage of science teachers has persisted since 1939, 
and that its continuance for another fifteen years 
could bring science teaching in Britain to an end. 
Moreover, this numerical conspectus takes no account 
of the fact that the teaching of science in our sixth 
forms before the War was the best in thè world, as 
well as the basis of all our university work, or of the 
influence of the science master in turning the thoughts 
of his pupils towards a career in science or technology. 
In default of that influence, moreover, wkatever steps 
may be taken to facilitate transfer from the arts to 
the science either at the sixth-form stage or in the 
university are likely to fail of their full effect. 

What stands out from Dr. Bowden’s address and 
from the report of the Appleton Committee is not so 
much the urgency of the problem as the need for 
imagination and courage in dealing with it. Adminis- 
trative convenience could well wreck our whole 
economy if it is allowed to hinder official recognition 
that good science teachers are more valuable to that 
economy than any of their colleagues. The pursuit - 
of false egalitarianism in the teaching profession or 
in politics could be equally fatal, for besides adjust- 
ment of the salary scales as recommended in these 
reports, the question of quality 1s all‘important. It 
is the vision and character of the science teacher that 
will be the decisive factors in enceuraging more 
students to take up a career in science and tech- 
nology, just as his competence as a teacher plays a . 
large part in developing their latent ability to its ` 
full extent. It is from the science master in the first 
instance that the Student is likely to glimpse jhe 
fascination of s@ience and technology as living and 
growing subjects, and the varied opportunities of a 
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satisfying career which they offer. If science teaching 
is-to find an honourable place among those oppor- 
tunities and attract young students to such a career, 
‘it will largely be in such reeasure as.the student 
glimpses in his science master the sense of satis- 
faction in a high vocatiorf, in the service of worthy 
ideals which are at least as important to a full life as 
monetary rewards. To deal effectively with the 
shortage of science teachers demands both long-term 
and short-term measures. It may well involve fresh 
‘thinkin about general education and the standards 
of university pntrance—even about the purpose of 
university education and of secondary education. 
First and foremost, however, it demands giving 
honour where honour is due, that is, according the 
science teacher the place in the public esteem that 
the nature and importance of his work demand and 
treating him accordingly. Of the teacher it demands 
that he shows himself worthy of that esteem and 
-allows no false ideas of egalitarianism to lead him to 
forsake the traditions and standards that, as Dr. 
Bowden reminds us, made the educational standards 
in our sixth-forms the best in the world. 


WHO’S WHO IN AMERICAN 
SCIENCE 


American Men of Science 

A. Biographical Directory. Edited by Jaques Cattell. 
Ninth edition. Vol. 1: Physical Sciences. Pp. v- 
-2180. (Lancaster, Pa.: Science Press; New York: 
R. R. Bowker Company, 1955.) 20 dollars. 


NE of the phenomena of the twentieth century 

has been the enormous expansion ım scientific 

and technol@gical effort throughout the world, and 

in no country has this been more marked than 

in the United States. An indication of this expansion 

can be gauged from the fact that in 1900 the first 

edition of “American Men of Science’ contained 

four thousand names, the eighth (1944) some fifty 

thousand, and the ninth, of which this is the first 

of three volumes, will have an estimated ninety 

thousand entries. Of course, it can be argued that 

the sizes of the various editions may not be pro- 

portional to the country’s scientific effort, since a 

compiler can be more {or less) selective in preparing 

=æ new edition. Nevertheless, a noteworthy feature 
of “American Men of Science” 

inception, it has been in the hands of but two editors, 

and these are father and son: J. M. Cattell was the 

original editor, and the present work is the respons- 

“ibility of Jaques Cattell. Thus throughout the life- 
time of this work the editorial policy is not likely to 

-have suffered any abrupt changes, and it can be 
fairly deduced that the growth of “American Men of 


Science” does, in fact, measure the growth of North. 


American science (Canadian workers are included). 

A glance at the editor’s preface of the present 
volume reveals sème of the difficulties that had to be 
faced in compiling the new edition. In the planning 

“stage it was estimated that eighty thousand names 
“would need to be entered, and so it was decided to 
break the work up into three volumes, on the physical 
sciences (the present volume), biological sciences and 
social sciences, respectiyely. In facj, this was an 
underestimate, for the original calculation of thirty- 
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is that, since its’ 
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five thousand names for Vol. 1 has turnedsout in 
epractice to be 43,51& and the total is expected to 
run to more than ninety theusand.. Now that the 
work is split into three parts, a new problem, ar%es 
as to which volume a borderline scientist belongs ; 
in particular, this prodlem arises between Vols. 1 and 
2, when dealing with biochemists and biophysicists. 
In each siich case the individual éoncérned was given 
the choice of which volume he preferred to appear in, 
and for most of then a “see reference” has been 
inserted in the other volume. One cannot help feeling 
that this has led to a great deal of extra work and 
complication, all of which could, have been obviated 
if the three volumes had simply covered all the names 
in alphabetical order. From the user’s point of view, 
-if one knows nothing about a scientist except his 
name, he may be in any of the three volumes. The 
principal advantage seems to be that those who are 
interested in but one branch of science need only buy 
one of the volumes ; Dut for a work of reference such 
as this, it is far more likely that purchasers will want 
all three. 

Of the other chanzes for this ninth edition, one 
that immediately strikes the eye is that an offset 
printing process has been used throughout, and con- 
sequently the lines are not of uniform length. -This 
gives a rather untidy appearance; but ıt does not 
diminish the value cf the content, and there may 
well have been over-riding technical and/or economic 
reasons for choosing shis method of printing. A less 
obvious change is thas the former practice of allotting 
asterisks to a select “ew who are judged to be out- 
standing in a particular science has been abandoned. 
This is a change for the good; there must always be 
some difficulty (and misjudgment, too) when deciding 
whether or not-to intlude a particular name in the 
work, but to attempt to classify those already in as 
‘ordinary’ and ‘extreordinary’ seems to be malting 
an unnecessary and invidious distinction which an 
editor would be well advised to eschew. A feature of 
the work that is to ke commended is that Christian 
names are given in ull and all but the first letter 
are bracketed off m those cases where the bearer 
wishes to be known by an initial. This is particularly 
suited to American conditions, since in the New 
World many people prefer to use their Christian 
names (and often not the first one) in conjunction 
with their surnames. i 

In general, this is a work of reference that has a 
‘definite place as the ‘“Who’s Who” of North American 


- science. As with all euch books, it may contain a few 


names that scarcely deserve the honour, and almost 
certainly there must be more than a few scientific 
workers who are not -isted but who could with justice 
be given an entry. Nevertheless, the work has stood 
the test of. time, and this volume is worthy of the 
tradition established by the previous editions. 


METAPHYSICS RECONSTRUCTED 


The Metaphysics of ~ogical Positivism ° 
By Gustav Ber Pp. x+341.% (London: 
Longmans, ‘Green grd Co., Ltd., 194.) 423. net. @ 


HIS book consists of a selection of essays which 

the author has contributed to various philo- 
sophical journals over the- douwæe of several years. 
They have not, been re-cast, and perhaps on that 
accoynt are ti re yaluable as -showing $e 
development of an active mind &s it battles with 
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changes in a somewhat fickle intellectual climate. As 


the title would indicate, much of what is said restse 


upon the basic researches in Britain of Moore, Russell 
and Wittgenstein. We are presented with a well- 
balanced account of what logical positivism is—and 
always has been—coupled with a just assessment of 
the differences of emphasis between the disciples of 
the Vienna, Cirfle and the rest of the world. 

The drift of the writer’s thought, as he takes a 
very wide sweep around his subject, tends (perhaps 
unavoidably) to obscure the relations, often rather 
strained, between logical positivism and metaphysics 
which, after all, are what he is engaged in discussing. 
Logical analysis is assuredly held to be a reasonable 
concept of philosophy, and its study involves a close 
scrutiny of language as we normally use it as a 
rough-and-ready means of receiving and imparting 
information. In a limited sense, and apparently only 
with respect to traditional forms, metaphysics is 
rejected. This, if I understand the thesis aright, is a 
rather more liberal position than usual. In the 
chapter on reconstruction, we find the remark that 
an “unexamined metaphysics” is the worst of all. 
This seerns to suggest that there may be systems in 
themselves capable at least of investigation which 
would not come under the lash. This is very near 
the plea advanced a few years ago in quite another 
context that metaphysics must be adaptable and 
sympathetic to development if it is to be taken 
seriously as a true scieniza. Most people would readily 
agree. 

* Meanwhile, mankind has become aware—and 
during recent years maybe increasmgly aware—that 
there are ‘events’ (as Whitehead might have said) 
which can be both apprehended and measured, and 
those which can be apprehended but not measured. 
This distinction, made explicit many years ago, is 
perhaps the operative link between the exact sciences 
and those like æsthetics and sociology which receive 
attention towards the end of this volume. There can 
be little doubt that metaphysics, as a distinct subject 
of study, is called upon to do much more than “‘to 
gave appearances” if it is to save itself and the great 
service which it has been able to render to scholarship 
through the ages. 

Philosophy’s teslis above all to recognize problems 
as problems, and to evolve a language suitable for 
their precise formulation. F. I. G. RAWLINS 


NON-FERROUS FOUNDRY 
METALLURGY 


Non-Ferrous Foundry Metallurgy 

The Science of Melting and Casting Non-Ferrous 
Metals and Alloys. Edited by Prof. A. J. Murphy. 
Pp. x+498. (London : Pergamon Press, Ltd., 1954.) 
70s. net. 


S with many other branches of production metal- 
lurgy, foundry work developed during the 
venturies as a craft and then only quite recently as 
a technology based on an understanding of the 
wpderlying scieatifie principles. Indeed, the scientific 
study: of fowndry problems has *been made mainly 
during the past twenty or thirty years, and foundries 
still exist hich depend for their existence upon the 
experience and skilleo# fheir foundrymén, rather than 
upon the application of scientific knowledge. The 
industry as a whole, howevere4s Now alive tp the 
value òf the scientif approach to technical problems 
p 
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laa will welcome this book, to which a number of 
well-known foundry metallurgists have contributed. 

The: book is logically arranged. Approximately 
the first third is devoted to a scientific treatment of 
liquid metals, gases m metals and solidification. 
These chapters are well written and form a sound 
basis on which the rest of the book is built and on 
which the reader may reasonably expect to attempt 
a solution of his own foundry problems., 

By contrast, in the long chapter on non-ferrous 
foundry technology the emphasis is upon practical, 
details rather than on. principles. The authors seem 
to regard their treatment as sufficient in itself; but 
some readers are likely to feel the need for ampli- 
fication of certain points and will regret that refer- 
ences to other sources have not been included. It 
can scarcely be claimed that the section on ingot 
casting is comprehensive, and yet there is not a 
single reference to another work on- the subject. Nor, 
in a chapter avowedly on technology, would one. 
expect to find the shell-moulding process dismissed 
in a short paragraph ; there is considerable interest. 
in this essentially post-war development, and a much 
fuller account would have been justified. 

The factors that influence the properties of castings 
are discussed in some detail in the next section, which 
also includes an authoritative account of the various 
methods of measuring the gas content of cast metals 
and a review of non-destructive testing. Most of the 
latter is concerned with radiographic examination, 
and there is only brief reference to ultrasonic and 
other methods. 

In the final and longest section, seven well-known 
metallurgists discuss the foundry characteristics of 
the principal casting alloys classified according to 
their respective basis metals. The information pro- 
vided is based on practical experience as well as on 
an appreciation of the scientific aspects. It should” 
prove particularly useful to those who have occasion 
to make castings in alloys hitherto eutside their 
experience. 

Taken as a whole, the book is a useful addition to 
the literature on foundry metallurgy and deals with 
all aspects of non-ferrous practice. The foundry 
industry will benefit if the book is widely read by its 
metallurgists. There will certainly be other editions, 
and it may not be out of place to suggest that in 
future the names of the contributors should appear 
on the table of contents so that readers can more 
easily find out who has written what they are reading. _ 

A. G. QUARRELL 


— 


CHEMICAL ASPECTS OF ATOMIC 
ENERGY 


The Actinide Elements 

Edited by Glenn T. Seaborg and Joseph J. Katz 
(National Nuclear Energy Series: Manhattan Pro- 
ject Technical Section. Division 4+-Plutonium Pro- 
ject Record: Vol. 14A.) Pp. xxx+870. (London: 
McGraw-Hill Publishing Company, Ltd., 1954.) 94s. 


HIS volume of the National Nuclear Energy 

Series is a companion to the earlier ‘“Trans- .~ 
uranium Elements’; but whereas that was- a~ 
collection of research papers, the present book is a 
series of reviews, by experts and maintains a high 
standard of writing throughout, giving a much *more 
balanced and fiseful account? of the chemistry of the 
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heavy elements so, far as the general reader” id 


concerned. 

With the development of a large-scale nuclear 
power programme, a considergble chemical industry 
will also arise to fabricate and reprocess the fuel 
elements, and some knowledge of the chemistry of 
the heavy elements is necessary to an understanding 
of the basis of this industry which must gradually 
involve more.and more chemists and chemical 
engineers from outside the official projects. “To the 
student and teacher of chemistry, there is also much 
of interést, sinte many advances in Inorgahic chem- 
istry have been made in this field. Moreover, research 
which has for a decade been largely conducted in the 
secrecy of government laboratories is once more being 
pursued in universities, now that the basic chemistry 
is being freely published in journals and books. 

The chapters may be divided into categories. 
First there are those appealing mainly to a radio- 
chemist, ‘such as five dealing with the, nuclear 
properties of all the isotopes of the elements from 
sthorrum to californium,; and two on radiochemical 
techniques which give very full and authoritative 
accounts of separation methods and of alpha and 
fission counting respectively. There is then a group 
of chapters reviewing the basic chemistry, element 
by element, from actinium to the transplutonium 
elements taken together. Each chapter is sufficiently 
complete to be used as a general source without 
becoming a mere catalogue. The chemistry of 
plutonium, as befits an’ element of strategic and 
economic. importance, is covered in three chapters. 
That on oxidation-reduction reactions and equilibria 
in solution contributes a great deal to clarify a very 
_complex.situation arising from the possibility of four 
valency-states co-existing in solution. Equally 
important 1s the chapter on ionic and molecular 

ecies in solution, where complex-ion formation has 
striking effects. Finally, there is an exhaustive 
dictionary of plutonium compounds, giving prepara- 
tion and properties. 

There are two rather specialized chapters reviewing 
the crystal structure and optical properties of com- 
pounds of the actinides, and one of the final chapters 
discusses the®correlation of the chemical, spectro- 
scopic, magnetic and crystallographic evidence, with 
respect to electronic structure and place in the 
periodic table; a very strong case for an actinide 
transition series is made out, although this is to-day 
a controversial point only for gaseous atoms. 

The book is -very well produced and remarkably 

«freo from misprints and errors, but rather expensive 
for the general reader. : R. Horst - 


PROTEIN STRUCTURE AND 
METABOLISM 


“Serological Approaches to Studies of Protein Struc- 
ture and Metabolism 

Edited by Willitm H. Cole. (Rutgers University : 

Bureau of Biological Research Annual Conferences 

on Protein Metabolism.) Pp. xi+97. (New Bruns- 

wick: Rutgers University Press, 1954.) 2 dollars. 


a-[ YOSSIBLY someone who is interested in protein 
74 structure and metabolism and is not soaked in 
serology would be better equipped than Ito review 
this book. He might be better able to judge how 
far the book indicates the possible applications of 
serology and-warns of the difficulties dad limitations. 
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Heidelberger gives an outline of the quantitative 
emethods that have been used in much of his work 
and have, together with Landsteiner’s work with 
artificial antigens, formed the basis of most of Sur 
theories about antibodies and their reactions. Gitlin 
and™~Boyden describe techniques that may be very 
useful in quantitative work. I have only one small 
criticism of Munoz’s excellent review of the gel dif- 
fusion method: he dces not mention the great value 
of Ouchterlony’s method of distinguishing cross- 
reactions between two preparations, due to two 
similar but not identcal antigens (such as hen and 
duck ovalbumin), from cross-reactions, die to the 
presence of a common antigen. 

Cohn describes an exciting application of serology. 
‘In the presence of a number of 6-galactosides, 
Bacillus coli forms 6 galactosidase (Gz), which is a 
good antigen. In tide absence of a -galactoside, 
anotber protein (Pz) which is not ‘antigenic is formed. 
Pz forms a precip-tate with antiserum against 
B-galactosidase, but when the two compete the latter 
is precipitated preferentially ; both can sbe measured. 
in mixtures of the two. All species of Entero- 
bacteriacae that form the same @-galactosidase, or 
are capable of a mutant that does, contain Pz; those 
that are never known to form §-galactosidase do not. 


The formation of §-calactosidase in the presence of 


a ®-galactoside leads to a decrease in the rate of 
formation of Pz; bus the latter is not a precursor of 
B-galactosidase. There is no evidence of a dynamic 
equilibrium between £-galactosidase and other pro- 
teins. 

Gitlin describes qusntitative experiments that show 
that the serum albumin, in cases of nephrosis, and 
urinary albumin are serologically identical with normal 
serum albumin, and that in a-gammaglobulinemia, 
and a fibrinogenemia the rates of synthesis of 
y-globulin and fibrinogen are reduced. Boytlen 
describes the applicazion of a quantitative method to 
the correlation of th2 serological and the taxonomic 
relationships of animals. 

Haurowitz finds that the labels of certain labelled 
proteins survive, apparently attached to protein, in 
cytoplasmic granules of reticuloendothelial cells of 
liver and spleen, and concludes that antibodies are 
made in these granules. 

Now, I must turn to the difficulties and traps. 
There is no suggestion in the book that it may be 
difficult to get satisfactory antisera against some 
antigens—-hemoglobms, for example. There are 
indications in the articles on gel diffusion and on 
serological correspondence that considerable amounts 
of antibody may be Formed against impurities of the 
antigen used for immunization. These antibodies 
have led to errors in attempts to identify and measure 
proteins by serological methods, and they probably 
account for the earliar claims that serum albumin in 
nephrosis differs from the normal serum albumin. I 
think the possibility of their presence in antisera is 
an objection to Boyden’s method in which equal 
weights are given to antibody and antigen excess 
zones ; the results ray be unduly weighted by minor 
constituents. The conclusions may notebe seriously 
affected when whols sera, which mey consain the 
same constituent ¢- roughly the samesproportions, 
are compared; but when single proteins (such as 
hen and duck ovalbumitt) which may contain variable 
amounts of impurity (for ex&mple, conalbumin) are 
compared, the yesul-s may be seriousky affected ; it 
becomes essentigf t€ gvoig.the antigen excess zone. 

e J. R. ACK 
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“HEREDITY, DEVELOPMENT AND EVOLUTION IN PARAMECIUM® - 
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rT HE ciliated Protozoa include within a single 

protoplasnaic mass or cell both the germ plasm 
(micronucletis) .and soma (macronucleus and cyto- 
plasm). The uniqueness of this and other features of 
their organization (see below) lends special com- 
parative interest to their general biology. Using 
current knowledge of the most fully mvestigated 
cihate, Paramecium, an attempt to give a synoptic 
view of this thesis will now be made. For details of 
the biology and genetics of Paramecium, the reader 
is referred to Kalmus’, Sonneborn’, Wichterman® and 
Beale’. 


Ca 


Heredity 


The prevailing genetic system in -Paramecium is 
the classical Mendelian system. In P. aurelia, more 
than twenty single gene traits have been demon- 
strated, meluding several examples of multiple 
alleles ; but no case of linkage is yet known. These 
conventional genetic results are solidly founded on 
an’ essentially conventional pattern of nuclear and 
chromosome behaviour at meiosis and fertilization. 
Though Paramecium is normally diploid, haploids are 
readily obtained, polyploids have been reported, and. 
crosses of haploids by diploids yield abnormals which 
are probably aneuploids. As in other organisms, the 
commonly used mutagenic agents are effective in 
inducing mutations. The chromosome theory has 
thus been extended to almost the farthest, and surely 
the most unique, reaches of tbe animal kingdom. 
Paramecium has proved itself entitled to.a place in 
goed standing in the world of genetics. 

Another kmd of heredity, clearly of subordinate 
rank in Paramecium, has been widely debated. All 
examples of it involve a single kind of particle, called 
kappa, found in the cytoplasm-of some strains. 
Kappa determines a limited class of traits: pro- 
duction of; and resistance to, certain poisons, and 
associated physiological peculiarities. Although at 
first hailed as the best, almost the only, example of 
cytoplasmic inheritance in animals, kappa is now 
looked upon by most geneticists as a foreign organism. 
The change of interpretation was due mainly to three 
discoveries : though in the cytoplasm, kappa contains 
deoxyribonucleic acid ; it 1s not precisely distributed 
to daughter cells, may be lost, and is not essential 
for life; and it is transmissible by infection as well 


as by heredity. However, it has been pointed out’. 


that each of these features of kappa is occasionally 
exemplified by well-recognized genetic materials ; 
and careful studies’ of kappa not only fail to identify 
it with any known type of organism, but also reveal 
marked differences from all those types (algee, viruses, 
bacteria and Rickettsiae) with which various authors 
had speculatively claimed to identify it. The facts 
„prove neither that kappa is, nor that it is not, a 
parasite. Ig Lederberg’s’ useful terminology, it is a 
plasmid. Its chief present interest is as a*model case 
8n the important borderland batween genetics and 
parasitology. Ig this connexion, the following are 
some of the maim discoveries 
(1) When a sermizingependent reproducing unit is 
contained within a cell, as in the case. ; of kappa within 
*Substance of three lectures e delivered xw University College, 
LdAdon? during March 941. 
@ 
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By Pror. T, M. SONNEBORN 


Indiana University, Bloomington 


a cell of Paramecium, and the two multiply at 
different rates, the problem arises as to how the 
inner one varies In quantity as the containing cell 
reproduces. The quantitative formulition of the 
solution by Preer® for the kappa case ıs generally 
applicable to cases of this sort. (2) When two éypes oF 
plasmids coexist in the same cell, how—if at all—-do 
they affect each other ? Dippell® and*Hanson’ have 
examined this problem in the case of pairs of types 
of kappa. They find that the results depend upon 
the particular types of kappa and an the conditions. 
Two types may be maintamed in equilibrium or the 


‘equilibrium may shift in either direction, in the 


extreme case one type being lost entirely. Certain. 
combinations of types exhibit symbiotic relations, 
one permitting the .other to reach intracellular 
population-levels it could not attain alone. Such’ 
studies could lead to control of populations of 
plasmids, with obvious implications for therapy of 
intracellular parasites. (3) Reciprocal. interactions 
occur between kappa and the nuclei of Paramecium. 
The amount of kappa in the cell is proportional to 
the dosage of one gene (A}, permitting the exploitation 
of kappa as a measure of gene action™. Another 
genotype (kk) normally results in rapid loss of kappa ; 
but when exposed to certain conditions at a critical 
time, it maintains kappa’. The possibility that, m 
this case, kappa may be acting as an agent of intra- 
cellular transduction of genes from one nucleus (K)- 
to another (k) is under mvestigation. Finally, a 
special kind of killer contains a kappa (called mu) 
that determines injury to, and even destruction of,” 
micronuclei*. The nature of this genetic damage 


remains as yet unknown. é 


Development 


Differentiation in Paramecium is largely intra- 
cellular, most of it being completed before the first 
post-zygotic fission. Differentiation,g development, 
growth and maintenance of all functions are domin- 
ated by the action of the macronucleus. The micro- 
nucleus may be lost without vegetative damage; but 
loss of the macronucleus is quickly followed by 
degeneration and death. Immediately meiosis and _ 
union in conjugation become impossible. Feeding™ 
and growth soon cease; no divisions occur; death- 
comes within about two days. When both types of 
nuclei are present and contain different genes, no 
effects of those in the micronucleus can be detected*, 

Two of the important early differentiations are 
nuclear. The first is a differentiation of the first four | 
products of the fertilization nucleus into two micro- 
nuclei (diploid) and two macronuclei (highly poly-_ 
ploid). This differentiation is correlated with brief 
localization of the nuclei at opposite ends of the body : 
the two at the posterior end becéme macronuclei 
(Chao, unpublished). Immediately the two types of 
nuclei migrate to the same body regign and thereafter 
lie side-by-side and reproduce true to type at all 
subsequent fissions. This differentiation into germinal _ 
and somatic nuclei is irreversible. At about the samé< 
time, the macronucleus becomes irreversibly determ- 
ined as to the mating type it will control. The nature 
of this. second nuclear differentiation is unknown. 
Both nuclear @ifferentiation? can be effectéd by the 
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fertilization macronucleus‘. 

. Two later differenta trons also involve the macro- 
aay e first is reversible mapas occur at any 
time. 18 the type of antigen on the many 
cilia’. Any one of severalSmay be present: but as a 
rulo all c:a of one cell and of its descendant cells 
carry the same antigen. Changes of serotype can be 
ee 
antigen persisting long or permanently during repro- 
‘duction, under standard conditions. The array of 
potential serotypes 1s determined by a corresponding 
array of non-adielic genes ın the macronucleus. The 
environment and cytoplasm determine which of these 
genes comes to persistent expression. 

The second later differentiation 1s progressive and 
continuous. It is characterized by decreasing fission- 
rate and moreasing frequency of abnormality and 
death until all progeny are dead after at most some- 
what more than three hundred successive fissions. 
These age changes seem to be due to progressive 

“chromosomal unbalance resulting from the amitotic 
division of the macronucleus, as suggested by Fauré- 
Fremiet??. The germ plasm (micronucleus), lying 
directly in the moreasingly abnormal lasm, 
shows also progressive deterioration: the chromo- 
somes become chromatin-poor, clump on the spindle, 
and are unequally distributed at mitosis and meiosis. 
This leads to mereasing frequencies of abnormal and 
non-viable offspring at autogamy, as the parent clone 
ages, and ends with 100 per cent death at autogamy 
im parents about two hundred fissions old or older. 
Mucronuclear damage is not accumulated at a uniform 
rate, but is specifically a feature of senescence. By 
-means of conjugation, a normal micronucleus from a 
young cell may be substituted for the genetically 

nucleus of an old cell. This results ın 
complete rejuvenescence. The disastrous individual 
and genetic consequences of senescence ere largely, if 
not exclusivély, a laboratory phenomenon due to 
continuous overfeeding under uniform cond:tions. 
Either autogamy or conjugation is probably induced 
early in Nature, for starvation is their natural 
stimulus. 

The gullet regularly disappears when the defective 
micronuclei in old cells come into action, through 
thew derived macronucle:, after autogamy ın very 
old clones. Substitution of a normal nucleus (see 
above) prevents this (Dippell, unpublished). Hence, 
the maintenance of the gullet depends on the macro- 
nucleus. This ıs of special interest because the gullet 

“ig a visibly self-multiplying structure at fission. As 
with kappa, a proper nuclear constitution is needed 
for maintenance of a self-reproducing cytoplasmic 
structure. Conversely (see above) nuclei are mjured 
and lost in defective cytoplasm. 


Evolution 

“ Though world-wide in distribution, populations of 
Paramecia are isolated m a pond, lake or stream and 
their means of*migration sre not clearly known. 
Theoretically, single populations of any size could be 
homozygous and uniform; bub diverse types are 
known to occur together!*. Also the same genotype, 
even a rare one, may be found year after year m the 
-same place. Taxonomists recognize eight to sixteen 
species, differing m morphology”. Each of these that 
has been studied extensively consists of a number 

(6-18) of genetic species’. e i 
The genetic specieseof one taxq@nomic species 
exhibit geographical, sexual and genetic isolatmg 
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mechanisms. For example, some species of P.Gurelia 
are rather narrowly localized, while others are widely 
distributed?* and most combinations of species 
mate with each other; only a few interspec 
crosses can be made. In one combination of species, 
the basis of the genctic bar to flow lies in a 
mutual incompatibility between Qucleus of each 
species and the sm of the other, welding non- 
viable F, 13. Sumilar non-viability of the F, appearing 
earlier, durmg the cross, 1s known for one com- 
bipation of species of P. bursaria®*. In most species 
crosses ın P. aurea the F, survives, byt the F, 
and back-cross generations fail to yield viable 
recombinants", F 

Sımılar, but less exsensive, non-viability of recom- 
bmants appears after crosses of any bwo strains from 
different: natural populations™. From 15 per cent to 
more than 90 per cent of the autogamous F, may die 
in crosses of differant strams. This probably has its 
basis in the distinctive chromosome sets of each 
natural stram. The etrams of the one species of P. 
aurelia thus far exanuned form an aneuploid series 
(with n = c. 36—é. 50) and the chromosome sets 
differ also m size anc shape™. ‘The ation. of 
suitable new genotypes is facilitated by the occurrence 
of autogamy and m3chanisms for permitting con- 
jugation between anmals of identical geno ; 
There 1s thus in Nature a continuous gradation 
complete viability folowmg clonal crosses within a 
stram up to 100 per zent, non-viability in the F, of 
certain species crosses and finally to complete sexual 
isolation. 

The b systems have evolved to serve two 
functions: the prevention. or cure of senescence by 
periodically producing new macronuclei, 
and the production of genetic recombinations. The 
mechaniams for bringng about outbreedmg are mpst 
efficient in P. bursaria. Inbreeding leads to high 
mortality", autogamy does not occur, selfing is rare, 
diverse mating types rarely arse from the progeny 
of a single pair of conjugants, and the existence of 
systems of multiple mating types favours the 
occurrence of conyugstion. On the contrary, other 
species with low mortality after inbreeding may have 
autogamy, frequent selfing, frequent occurrence of 
diverse mating types among the Progeny of a single 
conjugant pair, and systems of only two mating 
types. The latter arrangements favour the frequent 
occurrence of fertilization under conditions in which 
recombination is excluded, thus mdicatng the exist- 
ence of another funcsion. In agreement, ageing is 
more rapid in such species™ than m P. bursaria™. 

The genetic system in Paramecium shows striking 
integration of nucleus and cytoplasm mto a highly 
evolved complex'**, The mechanism of determining 
macronuclei, the mechanism of mating-type determ- 
ination and ageing with its genetic consequences (see 
above), all involve systems m which the nuclei are 
determined by the cytoplasm and the cytoplasm by 
the nucleus to yield cyclic nucleo-cytoplasmic inter- 
determinations. Ever. if the genes were the exclusive 
original genetio materials which created the cyto- 
plasm, there are here three i b of 

Pygmation-lke 


how the created become able, 
reciprocally to con ta creator. 

The evolution of the morphological features of 
Paramecium illustrates what may be one ef the most 
fundamental features of evolufidh. The Ciliates are 
believed. to have evaqj-ed from the Flagellates. From 
the simplest to" tho “most ‘evolyed Flagellates, the 
most outstanding fea=ure of morphological 


evolution : 


+ 


E 


5 


1102 * `. 'NŅNATŪRE 
i 


“m... 


has been increase in the number of fibre-forming 
granules and in the kinds and complexities of thee 
fibrous structures they produce?’. The most primitive 
forms have a single granule and a single fibrous 
structure, the flagellum. ‘The most evolved forms 
have large numbers of granules forming not only 
flagella but also axostyles, costa, cresta, parabasal 
bodies, etc, of varying complexity. Repleation of 
the basic structure, the unit granule, was followed by 
differentiation among its products. In the Cihates, 
these granules (kinetosomes) and their fibrous 
products le in rows below the body surface®*. Para- 


mecium possesses more than 3,000 such units of - 


cortical structure. Each unit is walled off by ridges, 
but is open internally. Had the boundaries been 
completed and each unit supplied with a nucleus, 
Paramecium would be a metazoan. Instead, the 
single central nucleus became highly polyploid, the 
unit boundaries in the cytoplasm remained open, and 
replication failed to achieve metazoan multicellularity. 

The principle of replication followed by differ- 
entiation is not limited to this protozoan line of 
evolution. On one hand, it can be discerned on the 
smaller levels of organization. The preservation of 
new gene functions arising by mutation is facilitated 
by duplication of chromosome segments. The enor- 
mous variation in deoxyribonucleic acid seems to be 
based on replications of sequences of a few purines 
and pyrimidines with variations in the sequence. 
The variation in the backbones of proteins involves 
comparable replications and variations m the sequence 
of about two dozen amino-acid units. On the other 
hand, a similar principle appears also on larger levels 
of organization. The lowest multicellular organisms 
sunply repeat a basic cellular unit; evolution of 
higher forms involves vanation in these replicated 
units. Proceeding further, groups of cells form a unit 
which 1s repeated and varied, appearing as metamer- 
ism. Similar relations appear on up to insect and 
human societies where individuals and groups of 
individuals form the units that replicate and vary. 
From the molecular to the social levels, the same 
fundamental tactic of evolution is seen: repeat, then 
vary. 
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THE NATIONAL PHYSICAL 
LABORATORY 
OPEN DAY 


HE annual open day® of the National Physic 

Laboratory took place on May 20. More thi 
two hundred exhibits, nearly half of them new, we 
on view to two thousand two hundred guests of t. 
Laboratory, representing mdustry, the universiti 
and government departments, this record gttendan 
being nearly twice that of last year? The Gener 
Board of the Laboratory held its qnnual meeti 
during the afternoon. J : 

An item of topical interest was the commenceme 
of a new research programme on helicopters. 
tandem-rotor model 6 ft. long (Fig. 1) 1s at prese 
being studied by the Aerodynamics Division in 
wind tunnel. The forward rotor of the helicopter 
fixed in position while the aft rotor can be mov 
longitudinally or vertically and its axis tilted fc 
and aft. The rotors are coupled together mechanical 
and driven by two 3-h.p. electric motors, hous 
within the helicopter body, at a maximum speed 
1,800 r.p.m. producing a peripheral tip speed 
400 ft./s. corresponding to a radial acceleration 
2,340 g. To keep the masses of the blades as low 
possible, they are made of hollow magnesium all 
with leading edges of brass, so that the centre 
gravity of each blade 1s approximately coincide 
with its centre of pressure, thus reducing distorti 
in twist. To safeguard personnel in case of bla 
failure, the tunnel has been reinforced with ste 
plate. 

Many of the difficulties encountered in high-spe 
flight with fixed-wing aircraft are due to flo 
separation from the surface of a wing either near t 
leading edge or at a shock wave lying farther a 
The Division is studying this phenomenon a 
demonstrated the detailed observatior? of the fx 
around two-dimensional aerofouls at transonic spee 
The new 36 in. x 14 in. induced flow tunnel whi 
operates up to a Mach number of 1-8 was shown. . 


_ present still being calibrated, this tunnel will be us 


for studying flow past aerofoils and thè aerodynan 
damping of oscillating wings. As the flow-separati 
parameters of aerofoils cannot, in general, be vari 
independently over a wide range, experiments are 
progress on flow-separation induced by shock wav 
from flat and curved plates. This enables the co 
ditions leading to flow-separation from unswe 
wings to be predicted and its effects understoc 
Swept-back wings present special problems, a: 
detailed observations of flow are being made. at hi 
subsonic, transonic and supersonic speeds. Amo 
the boundary-layer control techniques bemg mves 
gated is the use of suction through a porous skin ; 
example of this on display in a low-speed tunnel w 
a body of revolution representing & fuselage with 
central section perforated to apply the suction. 
The Control Mechanisms and Elestronics Divisi 
displayed a magnetic storage drum, identical to th 
now fitted to the ACE pilot model digital comput 
which embodies an improved shift system to mo 
sixteen pairs of heads into eight positions, so pi 
viding 128 tracks each 1,024 digits long. The .drı 
is constructed of bronze coated with a tough 0-001- 
thick layer of magnetic oxide in epoxy resin. T 
high density ofethis coating results in excelle 
magnetic properties, so thatgone digit occupies or 
0-012 in. square. Another device, which has be 
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Fig. 1. Tandem-rotor model helicopter being used for wind tunnel tests 


developed for the British Coal Utilization Research 
Association, is a data processer fitted to a commercial 
self-balancing recorder so that the voltage at each of 
sixteen inputs is recorded sequentially by means of 
an automatic typewriter or a card puncher. The 
device contains a photo-etched brass disk, the etched 
portions of which are filled with insulating resin in 
contact with brushes which energize relays in a 
„pattern dictated by the angular position of the disk. 

The N.P.L. electronic simulator has been enlarged 
and is now available for use by industry. Its scope 
has been exfended by the addition of a number of 
non-linear units including a general function generator. 

Apparatus for the detection of atomic resonance in 
a cesium atomic beam was demonstrated by the 
Electricity Division. Based on the work of Rabi, a 
resonance at 9192-632 Mce./s. resulting from the 
interaction between nuclear and electronic spin is 
found by injecting a radio-frequency signal into a 
stream of cæsium atoms focused sharply on to a slit 
by two magnets. Behind the slit the beam is detected 
by a hot tungsten wire which boils off the cæsium as 
ions, producing a current which can be measured. 
«At resonance the beam is de-focused, resulting in a 
fall of this ionic current. By using an exciting field 
normal to the beam, Doppler effect is eliminated ; a 
high vacuum prevents broadening by collision while 
saturation is obviated by using each atom once only. 
Thus, as the Q of the system is 3 x 10’, the frequency 
of resonance should be determinable to better than 
“one part in 10° and will be used for calibrating quartz 
standards of frequency and time. 

The Light Division displayed a three-tier double 
trichromator consisting of three dispersive systems 
each similar to a van Cittert double monochromator 
with cancelling Uispersions in the two stages. The 
systems are mounted vertically above each other, 
“and a series of wedges enables the various intensities 

“to be controlled. The trichromator is being used for 
a new determination of the colour-matching properties 
of tbe average eye with special *attention to the 
differences between observations for mall and large 
colour patches. 
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The Division is collaborating with the Metrology 
Division in experiments to determine the density of 
mercury to one pert in 10°, an accuracy necessary 
to exploit fully the new primary standard barometer. 
Two hollow cubes with 75 mm. sides have been built 
up from fused quertz plates wrung together. The 
precision of manufecture of these plates is such that, 
before wringing, each face was flat to 0-1 fringe, and 
the angles within 3-2” of 90°. The volumes of, the 
cubes will be known to one part in 10%. They will be 
filled in vacuo threugh a small capillary in the top 
plate and the mereary contents weighed to determine 
the density. This experiment supplements another 
determination based on the weighing in mercury of 
an equally precise solid cube of tungsten carbide of 
3-5 in. face. 

The Mathematizs Division displayed DEUCE 
(digital electronic universal computing engine), an 
improved and engmeered version of the ACE pilot 
model. This macnine is the first of several being 
built by the English Electrie Co. It uses the binary 
scale to represens numbers by trains of pulses 
generated at 1 Mc./s. Numerical data and instructions 
are injected from punched cards and the results 
recorded similarly, either in binary form for later 
computation or in decimal form for printing. It has 
high-speed mercury delay-line storage as well as a 
magnetic drum similar to that described above. The 
Division also demonstrated new punched-card equip- 
ment, including an electronic calculating punch which 
can multiply two 20-digit numbers together in a 
second. 

The Metallurgy Division is investigating grain- 
boundary embrittlement. While studying thé 
properties of pure iron, it was foun® thgt* slight 
additions of cerggin impurities sofhetime® caused 
extreme embrittlament. Unlike the well-known 
effect observed in gold, containing*bismuth, there is 
no precipitation o? a separage identifiable phase in 
the boundaries, and the madgfitude of the effect 
depends on thesheag treatment of thé alloy. In the 
abserce of any tliscr@te phase, there is no complete 
explanation of the extreme embrittlement, qbut it 


a 





seems kkely that some segregation of foreign atoms 
must occur; various techn 
attempt to detect it. e The phenomenon of inter- 
grMftular brittleness also occurs in copper—antimony 
alloys at both high and low temperatures with an 


™ intermediate temperature-range in which brittleness 


does not occur. 

The Division*has commenced a new nvestigation 
on the ie ees of fatigue. It is known that 
certain changes may take place in the lattice structure 
during fatigue, and attempts to detect such changes 
at an early stage in the process are now being made 
by focusing a fine beam of partially monochromatized 
X-rays on a small area in which repeated slip is 
occurring. Thin specimens are used permitting the 
photographic observation of the low-angle scattering 
of the transmitted beam. Initial observations on 
copper have shown a very characteristic low-angle 
pattern produced in conditions of fatigue, and thig 
can be interpreted in terms of changes of density 
occurring in the slip plane. 

A mechanical fiducial indicator for fitting to 
proving rings has been developed by the Metrology 
Division. This not only facilitates the setting of the 


: “micrometer screw but also shows at a glance if the 
` deflexion is changing and thus indicates if the load 








< is subject to vibration or creep. Although the wave- 


length of light is now used for many precise length 
eterminations, line standards and scales are still of 


- fundamental importance, and an investigation is 


_ proceeding on their intercomparison by photographic 


. gradually as one moves across it. 


means. A graduation line is a shallow groove, and 
the density of its photographic image falls off 
However, the 


-maximum change of density is well defined and is 
© independent of both the characteristics of the 


- denkisy 


emulsion and its processing. By observing the 


gradient with a microphotometer, it is hoped 


_ to compare two standards to an accuracy of a few 
< hundred thousandths of a millimetre. 


One item of considerable contemporary importance 


-was a comparator for measuring the pitch errors of 
< the fir-tree-root serrations of gas turbine blades. 
_ The blades are mounted in such a way that measure- 
< ment of the vertical heights above a datum formed 
: by the lowest serrations gives the spac ings rapidly 
and with high accuracy. 


To meet the requirements of organizations doing 


: research at low temperatures, the Physics Division 
is arranging to make liquid helium for them in its 
Collins cryostat. Up to 15 litres will be supplied in 
double ‘dewars’ cooled with liquid nitrogen, and the 


helium gas evolved in use collected for re-liquefaction. 
The Division has just completed the most compre- 
hensive series of experiments yet conducted for the 


_ determination of equal-loudness contours for the 


human ear. This work was carried out at the request 


“of the British Standards Institution, and the results 


should form an acceptable basis for a new standard 
in subjective acoustics. 

Recent increased demand for heat insulation at 
tow temperatures has resulted in the development of 


appropriate epparatus to measure the thermal con- 


+e ® > ` 
 dyetivities of warious materials. i 
. from a source at room temperatife to a sink cooled’ 





The heat flow is 








0 by liquid nitrogeđ or solid carbon dioxide. Samples 
of materifls such as fine fibred glass, expanded 
plastic and lightweight? powder have already been 

_ tested. ° : 


$ 





The Ship Division demanstrat&d a new appayatus 


which detérmines tl® rate of saturation of air from 
Ps | 


* 


iques are being used in an è for the design of 


+» 


tubbies in water, information on this being required: 
cavitation tunnels. Another new- 
development is the use of radio-controlled models to. 
study the manceuvring wharacteristics of ships. y 





The 
system demonstrated operates on a carrier frequency 
of 465 Me.js. with nine alio channels each feeding 
a change-over relay. The relays control three star- 
wound repeater motors which drive the rudder and 
two selector switches controlling the espeeds and 
directions of the two propulsion motors. The rate of 
operation of the shore controls is limited to seale- 
speeds by centrifugal governors. ° À 
Midwives may now administer trighloroethylene 
B.P. as an analgesic with inhalers approved by the 
Central Midwives’ Board, which issues a certificate 
of approval of satisfactory apparatus valid for six 
months. The National Physical Laboratory has. 
undertaken the testing of the inhalers to the speci- 
fication of the Medical Research Council, and the. 
Test House has set up a new section for this purpose.” 
Temperature-controlled boxes each hold four inhalers, 
and the trichloroethylene-air mixture is drawn from 
them by a special pump with an adjustable rate 
which simulates human breathing. For the high 
accuracy required, a Rayleigh refractometer is used. 
for the volumetric analysis; other tests inelude the | 
measurement of resistance to airflow and mechanical 
inspection. A. J. GARRATT — 





BRITISH NON-FERROUS METALS 
RESEARCH ASSOCIATION 
OPEN DAYS 


HE British Non-Ferrous Metals Research Asso” 
ciation is this year celebrating the twenty-fifth 
anniversary of the opening of its owm laboratory 
premises at Euston Street in London. The oceasion 
was marked by a visit from H.R.H. the Duke of 
Edinburgh on May 23, and for the remainder of the 
week the laboratories were open to the representatives 
of member firms, government dep@rtments and 
others. E 
The original laboratory block in Euston Street 
was almost completely destroyed by enemy action — 
during the Second World War; but it has since been. 
rebuilt and now houses most of the Association’ so 
general metallurgy work and its metal-working plant. 
The laboratories have, however, been expanded con-,; 
siderably into adjacent blocks of buildings and now 
cover a floor area of about 43,000 sq. ft. and house a 
staff of about a hundred and fifty. The exhibition 
of work in connexion with these open days covered a 
very wide range of subjects, and in this short note. 
it is only possible to refer to a few of those having a 
more purely scientific appeal. © 
For some years now the Association has been. 
investigating the causes of the pittjng corrosion of 
copper water-pipes which occurs in certain localities. 
in Great Britain. Pitting corrosion is comparatively ~ 
rare and usually affects only a few installations in _ 
any particular area. It has been found to be associated - 
with cathodic films occurring under certain. circum- . 
stances in the bore of copper pipes. The fact that= 
pitting’ corrosion is rare is probably due to the 
presence of a natugal inhibitor in many supply waters, 
and-a great deal of work has gone into the separ&tion 
of this inhibitor and in attempts to identify it. 
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. The method of isolating the inhibitor consists @n 
evaporating water under reduced pressure to produce 
<a concentrate of the inhibitor. The inhibitor is 
¿precipitated from this as a copper salt, and a hydro- 
“ghloric acid solution of this* precipitate is extracted 
“with ether. Distillation of the solvent leaves & crude 
concentrate of inhibitor *which is then subjected to 
vacuum sublimation. Paper chromatography has 
-been used for attempting to identify the constituents 
sim this crutle inhibitor and to compare these con- 
stituents with known substances. The stage has now 


“been: yeaehed, when substances reacting in the same 


_iņnanner as the extract of natural inhibitor have been 
shown to inkibit pitting corrosion of copper when 
added to water in quantities as small as the amount 
of natural inhibitor present in many water supplies. 

Another- interesting exhibit concerned the use of 
ion-exchæ ge resins for analytical work. These are 

pow being Pops herrea in the haar deacons 3 













f the amount of trivalent chromium in chromium- 
ating solutions. The method in common use 
-involves titration of the hexavalent chromium of one 
i ample- ‘and, after oxidation of another sample, 
titration of the total chromium. The trivalent 
-chromium content is given by the difference between 
the two titrations, and this may sometimes be as 
“little as 0-2 ml., so that small errors in measurement 
can. easil give a misleading result. Using an ion- 
5 olumn, the small amount of trivalent 
mium present can be separated from the hexa- 
-valent chromium and titrated with ferrous ammonium 
: ciphate of appropriate strength. The solution is 
passed through a column which retains the trivalent 
hromium. After washing the column with water to 
«remove all the hexavalent chromium, the column is 
eluted with dilute sulphuric acid and the solution of 
“trivalent chromium so obtained cxidized and titrated. 
_ It is of interest to note that the laboratories have 
-also recently built a demineralizing plant for the 
. production of water for use in analytical work. The 
plant consists of an ion-exchange column with a 
mixed bed of anion- and cation-exchange resins. It 
—awill produce about 80 gallons of water between 
_ regenerations at the rate of about 10 gallons/hr. The 
-water is purer than that obtained from ordinary 
laboratory stills, and running expenses are consider- 
-ably below those of electric stills. 
= The mechanical testing section of the laboratories 
has recently developed a short-term fatigue test 
“enabling: a rapid assessment to be made of the 
endurance limit of many materials. The test is based 
on the Wöhler type of fatigue machine ; but the load 
is applied by means of a spring. The load is gradually 
increased during the course of the test by extending 
the spring, using a slow-motion drive from the main 
drive of the fatigue machine, and the specimen is 
“broken in a period which may range from four or 
five hours up to about a day. The extension of the 
spring at the moment of failure gives the ‘dynamic 
» breaking stress’ for the specimen, and it has been 


















-found that, for lead alloys, copper alloys and steels, 
there is a direct correlation between this stress and . 
| a eT 


the endurance limit of the material. _ The test is 
ely to: expedite considerably the exploration of the 
igue properties of new materials. __ 2 
~The development of a non-destructiv athod for 
neagguring the thickness of electroplated atings has 
ong been needed byethe plating mdustry. This 
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pr ee has recently been solved in ihe Association’ so 
physics laboratory asing a method based on a thermo- , 
electric effect. A heated probe ‘is applied to the | 
surface of the electroplated specimen, and a wold | 
probe is placed on the coating at some short distance © 
away. The interface between the coating and the, 
basis metal under each probe can be considered — 
analogous to the hot and cold junctgons.of a thermo- 
couple, andthe e.m.f. generated is amplified and — 
measured on a galvanometer. The reading obtained | 
is proportional to the thickness of coating for any 
given coating-bacis metal combination and, if | 
necessary, the instrument can be calibrated to. ne 
directly in terms of coating thickness. Alre 
several firms have made extensive field trials with = 
the equipment, and arrangements have been made- 
for two firms of instrument manufacturers to produce na 
it commercially. ; 
In the physics laboratory there has also been 
shown a method for vacuum-etching metallographic 
specimens, which is used where ordinary chemical, or | 
electrolytic etches have proved unsatisfactory. In. 
this method the specimen is made the negati 
electrode and is etehed at 1,000-4,000 V. in argon at 
a pressure of 1-108 u of mercury. The etching time 
has been found to vary from fifteen minutes to- 
several hours according to the nature of the specimen. 
It appears to yield particularly good results on some _ 
aluminium alloys, such as the aluminium—1} per cent . 
manganese alloy, aad has also been used for revealing | 
grain boundaries in copper which could not be seen _ 
by ordinary etching techniques. a 
One exhibit in <he general metallurgy section of : 
particular interest to the fundamental scientist con- 
cerns work which she Association is carrying out on 
the properties of grain boundaries. For this work 
bi-crystals of copper, the orientations of which with | 
respect to each otker are known, are being subjected _ 
to shearing forces tending to move one crystal — 
relative to the other. The magnitude of these forces _ 
is such that at the test temperature plastic deforma- — 
tion of the crystals themselves is negligible. Optical _ 
interference methods are being used for tracing the _ 
relative movements of the crystals, and by this tech- — 
nique movements es small as 500 A. can be observed.» 
Eventually it is hoped.that this work will give an | 
indication of the part ‘which grain-boundary move- | 
ment plays in the behaviour of metals in slow creep. — 

























THE WATER POLLUTION 
RESEARCH LABORATORY, 
STEVENAGE 


HE Water Pollution Research Laboratory——-one — 

of tho fourteen research stations of the Depart- 
ment of Scientific and Industrial Research—was set. 
Until sangre it had no Pemanen 








In 1927 there wewe many Jeg gnd serious r 
problems of pollution of suyface waters, particularly ž 
by industrial effluents, and indeed the organization ` 
was formed asethegresult of representations made at — 
that time to the Lofd Presideng of the Couneil ley a 
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Fig. 1. 


deputation representing water supply undertakings, 
medical officers of health, and fishery authorities. 
At first, therefore, the work of the organization was 
mainly on the development of methods of purifying 
particular industrial wastes; several years, for 
example, were spent in working on waste waters 
from the beet-sugar industry and from the milk 
industry, both of which were causing serious pollution 
in rural districts. In 1927 very little was known in 
detail of the effects of different types of polluting 
substances on fish, though it was clear that fisheries 
in many parts of Britain were rapidly being destroyed. 
Accordingly, during 1929-33 a survey of the estuary of 
the River Tees was undertaken ; this was chosen as 
typical of several estuaries which had become im- 
passable to migratory fish, and in which the numbers 
of salmon caught by anglers in the upper river and 
by met fishermen in the estuary itself were declining 
rapidly. As a result of this work, a better under- 
standing was obtained of the effects on a fishery of 
directly toxic substances and of depletion of dissolved 
oxygen brought about by the oxidation by bacterial 
action of organic substances discharged as con- 
stituents of industrial wastes and sewage effluents. 
At that time, also, some local authorities were finding 
difficulty in purifying domestic sewage, as a result of 
the discharge to the sewers of 
industrial liquors containing sub- 
stances which inhibited the micro- 
biological processes on which the 
treatment of sewage very largely 
depends. The discharge of in- 
dustrial wastes to domestic sewers 
—which is admitted to be on the 
whole a good policy—has increased 
considerably since the formation 
of the Laboratory, and a great 
deal of work has been done to 
determine the ‘effects of import- 
ant constituents on sewage treat- 
ment, and the maximum concen- 
trations which can be tolerated. 
It is now becoming common prac- 
tice in eindustry to remove par- 
t®ularly” noxiols constituents oe 
that the remaining effluent can 
be treated in admixture with sew- 
age without’ interfering anduly with 
the purtficatign of the mixture 
at a sewage-disposal wofks. There ® 
ar®; for example, plants In many ° 
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6 parts of Britain for removing 
chromate, cyanide and toxic metals 
from effluents from the metal 
industries before these are dis- 
chargé to sewers. 

Since to the view taken of 
pollution by industry has changed 
considerably, and it is now gener- 
ally realized that it is essential in 
an industrial and thickPy populated 
country such as Great Britain that 
rivers should be maintamed in & 
reasonable state of purity. There 
has been a substantéal increase in 
the volume of water distributed for 
domestic supply, and of this a large 
proportion is drawn from surface 
sources. Many of these sources have 
already received industrial and 
sewage effluents, and the cycle of 
discharge and re-use can only be operated if these 
liquids are effectively treated before discharge, so as 
to permit further natural purification to take place ° 
in the river, giving a water suitable for subsequent 
treatment at a water works. Industry is in much 
the same position, since the water supply of one 
factory commonly contains effluent from another 
factory—and often from a great many factories— 
discharged farther upstream. Since 1927, therefore, 
many industries, realizing the importance of effluent 
treatment, have themselves undertaken research, 
either at individual factories or through research 
associations. Examples of the kind of work done 
and of the success which has in many cases been 
achieved were given in a recent symposium organized 
by the Society of Chemical Industry (see Nature, 
175, 790; 1955). It is an excellent thing that 
research on the treatment of an industrial effluent ~ 
should be undertaken within the industry itself, 
since often the best and most economical solution 
is found, not by devising a method of treatment 
for a liquid already being discharged, but by 
modifying the processes of manufacture so as to 
reduce both the volume of the effluent and the 
quantity of material which it carries gway with it 
to waste. 





Section of a plilot-scale laboraSry for work on the effects of pollution on fish 
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+ The Water Pollution Research Laboratory is nti 

close touch with much of the work of this kind whicl? 
. 1s carried out in Great Britain ; but now that industry 
is taking an increasing partein the solution of its own 
problems, it is becoming possible to devote a bigger 
part of the resources of*the organization to work of 
& more general and basic kind. The need for such 
work has become more important with the formation 


in 1948 of river boards with powers to lay down__ 


standards of quality of effluents which may be dis- 
«+ charged, into particular rivers. It is clear that before 
this can be Hone effectively, a river board must be 
able to predjct, within reasonable limits, what will 
be the effect of dischargmg a given effluent on the 
general properties of a river—on its suitability, for 
example, for a domestic or industrial water supply or 
on its ability to support a fishery. To give an accurate 
answer to such a question requires much more 
information than is at present available on rates of 
` oxidation of different substances in rivers, on the 
rate of absorption of oxygen by water from the air, 
. On the effect of plants on the oxygen balance, on the 
long-continued effect of toxic substances on fish, and 
so on. This kind of long-range investigation is at 
present occupying a large proportion óf the effort of 
the Laboratory. For example, a detailed study is 
being made of the conditions in, the very polluted 
estuary of the Thames, some fifteen miles of which 
now contain no detectable oxygen in solution in dry 
weather. Here information is required on what the 
effect on this condition would be of changing various 
factors—for example, the input of oxidizable matter 
in sewage and industrial effluents, the temperature 
(whichis appreciably raised by the discharge of 
cooling-water from power stations), and the fresh- 
water flow. Having studied, so far as possible, the 
,, components of the problem in the laboratory, the 
distribution of dissolved oxygen under present con- 
ditions has then to be predicted, taking into account 
the complex system of mixing and flow of fresh and 
sålt water in an estuary. The validity of the data 
used in the calculations can be checked by comparing 
the predicted distribution of dissolved oxygen with 

- the observed distribution ; when it has been shown 
that the daù used are reliable, it is then not unduly 
difficult to predict what changes will follow from 
° altering.any of the factors which affect the oxygen- 
ation of the water. On such information, it is hoped, 
future policy concerning the estuary will be based. 
In collaboration with the Ministry of Agriculture, 
Fisheries and Food and the Freshwater Biological 
4. Association, a study has been begun of the effects 
of pollution on freshwater streams. Much of the 
information gained in the survey of the Thames 
EKstuary—particularly on the factors which affect the 
oxygen balance—will be immediately applicable in 
this new work. : 
The present staff of the Laboratory includes 
= chemists, physicists and biologists; usually these 
work in combined teams—an arrangement which is 
often of great mutual benefit. The new Laboratory 
was designed for a research staff (scientific officers 


and assistants) of about eighty-five ; _the'present ~ 


number is fifty-three. It has a floor space of about 
> 40,000 sq. ft. and includes under.one roof a three- 
<- storied: block of which the top. floor includes the 
library and office accommodation and the other two 

floors small-scale laboratories, and a single-storied 


wing containing four pilot-scake and . associated 
anglyt j 


lytical laboratories, One section of’ this wing is 
designed as a low-activity radiochemical ‘laboratory. 
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In this, work is being carried out on the r&moval of 
radioactive substances from water; this section also 
undertakes for tke rest of the Laboratory gvork 
involving the use of radioactive tracers. Two of the 
pilot-scale laboratcries are specially designed for work, 
with fish, and these are provided with'a separate 
unchlorinated water supply fromga bore-hole. A 
feature of the Station is that up to 709000 gallons of 
domestic sewage can be pumped daily from a sewer 
crossing the site fbr use mn large-scale experimental 
work in plant buils in the open. The services are in 
general simple ard orthodox; but where advan- 
tageous, use has been made of modern techniques 
and materials. Ea2h laboratory contains an electrical 
circuit, operated “rom a master clock, from which 
impulses can be taxen at intervals of 1 or 30 seconds ; 
these operate relays and are widely used for marking 
time-scales and for controlling automatic apparatus. 
Another feature which has proved generally accept- 
able is that on suitable walls of each laboratory there 
are permanent metallic studs to which ‘Dexion’ or 
similar frame-work can be attached without boring 
holes in the wall. Distilled water is prepared cen- 
trally, using an automatic gas-fired boiler and a -set 
of strip-action condensers in ‘Pyrex’ glass. Waste 
waters from the laboratories are drained through 
polythene waste pipes. . 

There is a transport section to assist in field-work, 
and metal-working and wood-working shops are pro- 
vided for the construction of prototype apparatus 
designed and used in the laboratories. 


rs 


CO BITUARY 
: Prof. E. Regener 


ERICH REGENER, who died on February oT, was 
born in Schleussenau near Bromberg on November 12, 
1881. He studied physics under E. Warburg in 
Berlin, worked from 1909 onwards with H. Rubens 
at the Physics Department of the University of 
Berlin, and became, in 1911, professor of physics 
and meteorology in the Landwirtschaftliche Hoch- 
schule, Berlin. In 1920 he was appointed director 
of the Physics Dspartment of the Technical High- 
school at Stuttgart, which, under him as experi- 
mental physicist, and with P. P. Ewald as theoretical 
physicist, soon bacame a lively centre of learning 
and research. 

Regener is pernaps best known for his work on 
the intensity of cosmic rays under water and in the 
upper atmosphere. He was a pioneer in both fields, 
and at one time held both the depth and height 
records for cosmic-ray measurements: 230 m. below 
the surface of Lake Constance and 25 km. up in 
the atmosphere. These two achievements revealed 
his great experimental skill and ‘ingenuity in the 
design of apparstus. Regener also made many 
importent: contributions to atmospheric physics, 
particularly in the study of ozone and of the physics 
of the crystallization of water. e 

During the Hitler regime, Regener had to resign 
his post at Stugtgart as his wife Was a non-Arygn. 
However, he found support from thé more liberal 
Kaiser-Wilhelm-Gesellgchaft, as irector of a lab- 
oratory’ at A seeps. for the investigation of 
the stratosphere. When, durifig the War, his lab- 
oratory was destrmyed during an air*raid, he built a 
small research*station at’ Weigsenau on Lake Qon- 
stance, which, after the War,,became parg of -the 
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Regener possessed exceptional personal charm and 
@, wide liberal culture. He was both a good violinist 
and a keen yachtsman. His death means the loss to _ 
German science of a cregtive experimental physicist ~ 
and one who, having weathered the devastation of - 
the Hitler regime and of the War, afterwards did 
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Max-Plamck-Gesellschaft. Both his children by his 
first wife (who died shortly after the War) had to 
emigrate as ‘half-Aryam’: his son Victor, also 
distinguished as a physicist, to the United States, 
and his daughter, married to the physicist Dr. 
“Rathgeber, to Australia. After the War, Regener 


became a senator and vice-president-of the Max- 
Planck-Gesellgchsft. 
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Entomology at Rothamsted : 
Dr. C. B. Williams, F.R.S. 


‘Dz. C. B. WaLrams, who has been head of the 
Department of Entomology of Rothamsted Experi- 
mental Station since 1932, retires on June 30. From 
Birkenhead School he went to Cambridge, where he 
took a science degree and the diploma in agriculture, 
and then to the John Innes Horticultural Institution, 
where he was one of Bateson’s first research students. 
Between .1916 and 1927 he studied pests of sugar- 
cane in the West Indies, and then pests of cotton in 
Egypt, where he was sub-director and then director 
of the Entomological Department of the Ministry of 
Agriculture. In 1927 he was appointed entomologist 
at the Amani Research Station in East Africa, where 
his’ work on locusts enhanced his already great 
interest in the migration of insects—a subject that 
has since continued to fascinate him and in which he 
has become one of the leading authorities. During 
1929-32 he was Steven lecturer in agricultural and 
forest zoology in the University of Edinburgh, after 
which he was a visiting professor in the University 
of Minnesota, before going to Rothamsted. In 
addition to continuing his studies on insect migra- 
tion, at Rothamsted he has been concerned with 
problems of field ecology and the relation between 
weather and the activity of insects. He has been a 
pioneer in applying statistical methods to biology 
and has contributed much to knowledge on intra- 
generic compétition and on the relative abundance of 
different species in wild populations of many kinds 
of organisms. _Dr. Williams -has been president of 
the Royal Entomological: Society, the British 
Ecological Society and the Association of Applied 
Biologists. Aided by a grant from the Agricultural 
Research Council, he will continue his work on 
quantitative ecology at Kincraig, Inverness-shire. 


Dr. Kenneth Mellanby, C.B.E. 


Dr. KENNETH MELLANBY, who is to succeed Dr. 
C. B. Williams, has until recently been principal of 
the University College, Ibadan. After taking the 
Natural Sciences Tripos at Cambridge, he did his 
first research at the London School of Hygiene and 
Tropical Medicirie, starting to study insects and 
climate, a subject that has remained his main interest. 
In 1934 he was awarded the Wandsworth Fellowship 
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much to help to rebuild its great tradıtion. 
: P. M. 8. Brackerr 
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Medical Research Council Scrub Typhus Com- 
mission, he went to South-East Asia, where he was 
particularly concerned with organizing preventive 
measures against the disease. On his return to the 
United Kingdom, he was appointed reader at the 
London School of Hygiene and Tropical Medicine, a 


fe 


post he relinquished in 1947 to become the first ~ 


principal of the new University College, Ibadan, 
where he also held the post of professor of parasitology. 


* 


Since 1953 he has again been working at the London 7 


School of. Hygiene, studying the manner in which 
insects can be acclimatized to withstand extremes of 
temperature. 


Geology in the British Museum (Natural History) : 
Mr. W. N.-Edwards 


` Mr. W. N. Epwarps, who has been keeper of 
geology at the British Museum (Natural History) 
since 1938, is to retire on June 30. From the Cam- 
bridge County School he went to Christ’s College, 
Cambridge, and was appointed to the Museum staff 
in 1913 as a paleobotanist. He has travelled widely 
and collected fossil plants in many parts, and his 


published papers cover a varied range of palæo- ° 


botanical subjects. In the Department of Geology 
he has been particularly active in forwarding the 
publication not only of monographs and scientific 
papers but also of popular handbooks. He was a 
secretary during 1939-44 of the Geological Society, 
and recently he received the Lyell Medal of the 


Society. He is president this year gf Section C ~ 


(Geology) of the British Association. 


È l Dr. E. |. White’ 


Tæ Principal Trustees of the British Museum have 


appointed Dr. Errol Ivor White to succeed .Mr. _ 


Edwards as keeper of the Department of Geology. 
Dr. White has been deputy keeper of the Department 
since 1938. Educated at-Highgate School and King’s 
College, London, he entered the British Museum 
(Natural History) in 1922, when he was given charge 
of the fossil fishes under-the late Sir Arthur Smith 
Woodward. He has since specialized on the ostraco- 
derms, and has published numerous papers on 
primitive vertebrates. 
„extensively. in the Anglo-Welsh basin, and has also 
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taken: part in expeditions to Madagascar and Spits- 


atid for two years worked on the tsetse fly in East * bergen.” ah 
Africa. ° Then as the Sorby Research Fellow of thé x: zs 
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Reyal Sosiety, he went to the University of Sheffield,” = Lhe Smithsoniah: Astrophysical Observatory ~ 


where he was eppointed honorary I€cturer in zoology. = 
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He has ` collected fossils _. 


* a ee ee Leet . » . + 
~- In. is announced’ that-the Smithsonian Institution _. 


Here, in addition to studying the effects of environ- ~ and, Harvard ; University. will in future co-ordinate | 


ment on tha behaviour of various insects, early. in, 


In 1943, as a major in the R.A.M.C., De conducted a> 
casyalty stirvey among psisonerts-ofewar in North 
Africa, and in- 1944,%s deputy field director .of the 


ree” Fe wr a vt "i iai | . 
- their “programmes Of astrophysical research.. 


~Smithgonian, Astr@physical Observatory will move 

“to Cambridge, Mass., though sgme work will contiiue 

iùn. the -laboratérieg and’ workshops in Washington. 
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In. 
the War he undertook Work on head lice and scabies:-; “pursuance - of .this, poliéy,. the headquarters of the ~ 
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The two high-altitude solar obseryatories of fhe 
Institution, in Chile and on Table Mountain, Calie 
fornia, will be maintained in operation. Prof. F. L. 
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- Whipple, who will succeed Mr. L. B. Aldrich on his 


retirement as director of the Smithsonian Astro- 
physical Observatory, ewill continue to hold his 
present post at Harvard College Observatory ; and 
it is contemplated that the two bodies, though 
retaining their separate identities for administrative 
purposes, will eventually be staffed jointly. 

The kasic work of the Smithsonian Astrophysical 
Observatory® from 1902 (twelve years after its 
foundation) o the present time has been the precise 
measurement of the Sun's output of radiation. This 
so-called ‘solar constant’ is a basic datum not only 
of solar physics but also of terrestrial meteorology. 
The early measurements of its magnitude were 
admittedly imperfect—the estimation of atmospheric 
absorption presents & formidable difficulty——but the 
instruments and the methods of observing have been 
steadily improved. Although the evaluation of 


. periodicities in the variable energy output of the Sun 


— 
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and their correlation with terrestrial westher changes 
have been and are still controversial matters, there 
can be no doubt that the data accumulated at 
Washington and its field-observmg stations during 
the past half-century represent a major contribution 
to the Institution’s avowed purpose of “increasing 
and diffusing knowledge among men”. The associa- 
tion of this work with that of the Harvard College 
Observatory, where solar research has also frequently 
followed a geophysical trend, promises well for the 
future study of solar—terrestrial relationships... 


; Mr. L. B. “Aldrich 


Mr. L. B. Atpriox# retires from the directorship 
of the Smithsonian Astrophysical Observatory after 
forty-two years service with the Institution. J oining 
in 1918 as ‘bolometric assistant’, he worked in 
associatior with Dr. C. G. Abbot for the greater part 
of the latter’s life study of the solar constant and of 
periodicities in its measured variations. He was 
appointed assistant director in 1930, and on Dr. 
Abbot’s retirement from administrative work in 1944 
he became “acting director, being confirmed in the 
post of director'a year later. During his long period- 
of service, there have been issued from the Observatory 
not only the long réports containing the basic data 
from which the solar constant is derived but also a 
series of papers discussing the associated instruments 
and observational techniques, in the development of 
which’ Mr. Aldrich has often been personally con- 
cerned. - 


Prof. F. L. Whipple 


` Pror. F. L. Warre, who succeeds Mr. Aldrich 
as‘ director on July 1, joined the staff of Harvard 
College Observatory in 1931, immediately after 
receiving the Ph.D; degree from the University of., 
California at Los Angeles. He has doné.much basic- 
work in high-speéd ballistics and aerodynamics; 
particularly in connexion with the Harvard’ pro~ 
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Air Force at Sunspot, New Mexico, and the Central 
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Radio Propagation Laboratory of the National 
Bureau of Standards at Boulder, Colorado. 


Physiological Research on Channel Swimmers 


Last year, when Butlins Ltd. organized a swimming» 
race across the English Channel, two members of 
the Survival at Sea Committee of*the Royal Naval 
Personnel Research Committee made a preliminary 
physiological examination of the participants and 
recommended thas a fully organized research would 
be very valuable. As a result, for this year’s race, 
which will be swum during August 10-16 by eighteen 
competitors, the Admiralty and the Medical Research 
Council are co-operating in such a full-scale in- 
vestigation. The objects will be to determine so far 
as possible the effests of prolonged energy expenditure 
under cold immersed conditions and to study the 
biochemical changes which may arise; in particular, 
the fat distribution of each participant will be 
recorded before end after the swim. Each boat 
accompanying a swimmer will have on board a 
Royal Marines smwnaller, who will be in constant 
touch by radio w-tH a Royal Naval vessel, Seaward 
Defence M.L. 3515, on which will be six scientific 
workers, and with two medical bases to be set up 
at Dover and Folkestone. The moment a swimmer 
gives up, the sigraller will notify the scientific team 
and a research worker will immediately go and make 
an examination. 


Scientific Needs of the Army 


Commemoration Day was celebrated at the Royal 
Military College of Science, Shrivenham, on June 18, 
when @ large company of past and present students 
attended with ther guests and toured the laboratories. 
In an address given by Field Marshal Sir John 
Harding, Chief cf the Imperial General Staff, he 
said that the Army needs a much higher standard 
of technical knowledge and that the general pur- 
pose of the College is to raise that standard and to 
make fashionable a technical outlook in the Army. 
Two other crucial needs are, first, that the Army’s 
requirements are properly understood by research 
and development establishments and by producers 
and, secondly, that the -Army knows what science 
bas to offer. Tke War Office, in conjunction with 
the Ministry of Supply, is to set up & special selection 
board to deal w-tb the planning of the careers of 
technical staff officers. 


Research and Development in the Coal Industry- 


In referring tc the report of the Advisory Com- 
mittee ‘on the Organization of the National Coal 
Board (Nature, May 21, p. 867), attention was 
directed to the recommendation that a research and 
development cornmittee should be set up. The 
National Coal Board has now established a Technical 
Research, and Development Committee consisting a 
J. Bowman (devuty chairman of the Board), J 


‘Latham (finance member), Dr. W. Reid (production 


member) and A. H. A. Wynn (scientific member). 


grammes of meteor study; in_pure astronomy* he’. - The director-gensral of research (De. Idris Jones) 


has been interested chiefly in-the. physics: -of comets; 
of meteors and of interstellar gås; -As professor; Dr” 


and other senior officials of the Board &ttend the 


“Committee by infvitation. The termseof reference of 


Whipple will remain a member. of. the council: ditecting* the“ Committee are as follows :° “To consider and 
teaching and research in astronomy -at-Harvard.” As: , approve, in the forni of programmes,énd budgets, 


director of the Smithsonian” Astrophysical Observ: ` < the ‘general lines of the Bo. 


atory, he will join the Solar Associates, æ ‘group ~ 
coordinating solar ang upper-aircres parch: at Harvard 
and its Climax station with allied~ ‘work by’-the: U $, 
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*w research and develop- 
“ment in the, Production .and Carbonization fields, 
haying regardeto tbe weight of effort to be directed 
to the various elsments in th® oe and the 
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degree of priority which should be given to them ; 
. tO receive progress reports ;- and to ensure thet work 
on all the items in thg approved programmes is 
properly and prompily carried out; and that useful 
technical information that is obtained is adequately 
@isseminated”’. 


On the wider issues of training for management, . 


the Board has now appointed Mr. N. G. Fisher to be 
principal for fts proposed Staff College, and search 
is being made for suitable premises. In the mean- 
time, courses for colliery managements, as well as for 
some of the technical staffs at the area and divisional 
offices, are being run at temporary accommodation. 
The recruitment and training of staff are being further 
strengthened by the creation of æ Staff Department 
at headquarters under Sir Andrew Bryan (staff 
member of the-Board) ; and four staff directors have 
already been appointed to divisional boards. 


Natural Gas near Crowborough; Sussex - 


- As part of the Gas Council’s five-year search for 
natural gas in Great Britain, a second deep well is 
to be sunk in the area near Crowborough, Sussex, 
about a mile south-east of the first well. The arrange- 
ments are in the hands of the-D’Arcy Exploration 
Company (a member of the B.P. group),. which is 
undertaking the work on behalf of the Gas Council. 
The first well in the area, which has been carried 
down to a depth of about 4,500 ft., has revealed 
small shows of gas at several levels, and the results 
obtained from it, and from subsequent seismic surveys 
in the area, indicate that a further deep test is 
justified. 


The Institute of Biology _ 


Tus Institute of Biology, now in its sith year of 
existence, has elected as president Sir James Gray, 
who was one of those concerned with the initial 
moves which led to the foundation of the Institute 
and a vice-president during 1950-54. New council 
members for 1955 have been elected as follows: 
Prof. G. E. Blackman, Mr. N. W. Pirie (vice-prest- 
dents); Dr. N. E. Hickin (honorary treasurer); Mr. 
H. J: Bunker, Dr..R. J. C. Harris, Mr. F. R. Horne, 
Dr. A. S. Parkes; Dr. C, L. Smith. Honorary member- 
ship has been conferred on Lord Boyd Orr and Sir 
John Russell in recognition of their services both to 
biology and to the application of biology to the 
betterment .of mankind. The membership of the 
Institute is now: 1,150 full members, 60 probationer 
members and 290 student members. The steady 
growth of membership has enabled the Institute to 
establish regional branches and’ to undertake an 
increasing range of activities. Further information 
about the Institute can be obtained from the General 
Secretary, Institute of Biology, Tavistock House 
South, Tavistock Square, London, W.C.I. 


Bibliography of Natural History ` 


A RECENT issue of the Journal of the Society for 
the Bibliography of Natural History (8, No. 2, 63; 
1965) ingludese a number of items of considerable 
interest tẹ scholgré, ‘including an address on the 
“BMhography and the History ef Science” by 
V. A. Eyles, andean important classified list of 
books of reference and Biblitgraphical . books on 
zoology by. F. C. Sayas comprising the works of 
«some 212 &uthows. V. A. Eyles also contributes a 

«noto on the earliest gauge verston 1788) of phe 
“angay i "of the ie by James Hutton. - 
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Nètal Museum (1904-54) 


e Tae March number of the South African Journal 
of. Science includes an article on the golden jubilee in 
1954 of the Natal Mugeum. The Museum was 
originally sponsored by the Natal Society, which was 
formed in Pietermaritzburgein 1851. The Society 
soon acquired museum objects, which were moved 
from site to site until the final move was made to 
the present premises in Theatre Lane. Eventually ıb 
became evident that the Museum had outgrown the 
resources of the parent body, and the Govgrnment . 
assumed responsibility in 1904. ,A serie? of functions 
was arranged to commemorate this evapt, the most 
notable being a gathermg on November 30, 1954, in 
the Museum. An illustrated brochure on the history 
and development of the Museum has been published. 


Oundle School Natural History Society 


A FINE example of voluntary effort is the report 
of the Oundle School Natural History Society for 
1954. Apart from it varied contents, the printing, 
duplicating and reproduction of photographs in the 
report have been tackled with enthusiasm and have led 
to a publication which will undoubtedly give pleasure 
to all who study the natural history of Northampton- 
shire. Besides the usual notes recording observed 
fauna and flora, the report contains a short article 
on the emergence of the hornet clearwing moth, an 
account of butterfly-collecting in the south of France 
and northern Spain and of some Welsh beetles, and 
a description of the distribution of Spirorbis spirillum 
and S, borealis on the shore at Sener 


Discovery 


Tem latest issue of Discovery (26, No. 4; April 
1955) contains the usual series of -articles on varied - 
aspects .of science which are of topical interest and 
which have been written for the intelligent layman 
and. for the man of science who wishes to keep 
himself informed of developments m other fields. 
Among them is an account by Dr. G. Curzon of 
mescalin and its physiological and psychological 
effects. The development of automatic factories is 
described by Dr. S. Lilley, who gives some details of 
the sequence of operations in the aut®matic pro- 
duction lme at a Moscow piston factory. Prof. C. M. 
Yonge has written an illustrated article on giant 
clams, while R. G. Rose contributes a short descrip- 
tion of the life of Carl Frederick Gauss. There is also 
an -interesting article by James Paton explaining 
how the Observatory on Ben Nevis came into being 
and fell into decay. 


z 


The Science Masters’ Association 

Tarres can be few voluntary organizations which, 
over & period of thirty-two years, are able to show 
a steady rise in membership each year. Despite the 


Second World War, the Science Masters’ Association — 


showed a steady increase in membership from 364 in 
1919 to 4,540 in 1952. In 1953. there was a slight 
decline in ‘membership ; but it is pleaging to. note in 
the annual report for 1954 that membership.. ‘again 
showed an upward trend. The contribution’.made 
by this Association to'the quality of sgience teaching 
‘m schools by means of regular meetings, an annual 
conference and the publication .of- its excellent 
journal, the School Science Review, is immeasurable. 
Among special items referred to in the report are the 
inquiry made. by the Association into the deteriora- 
tion of science teaching caused by the shortage*of 
science masters ; ; the findings of a.sub-committee on 
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science teaching in secondary modern schools; ahd 
reference to an investigation into the present an@ 
future supply of laboratory assistants. The Associa- 
tion also has a Chemistgy Teaching Aids Sub: 
Committee which makes contacts with industrial 
organizations willing toeproduce material for use in 
schools. i 


Manchester Literary and Philosophical Society : 
Officers”: 


Tae following have been elected officers of the 
Manchester *Literary and Philosophical Society : 
President, Dy. P.-E. R. Venables; Vice-Presidents, 
Miss A. C. Alexander, Sir Geoffrey Jefferson, Prof. J. 
Kenner and Dr. Norman Smith; Honorary Secre- 
taries, G. F. Clayton and F. Willett; Honorary 
Treasurer, H. Hayhurst; Honorary Librarians, Dr. 
W. H. Brindley and Dr. L. Cohen; Honorary 


Curator, Donald Stephenson. 


National Research Council of Canada: Awards for 
1955-56 


Tue National Research Council of Canada has 
made 267 awards for 1955-56, totaling 336,300 
dollars in value. They include 62 bursaries (800 
dollars each), 133 studentships (1,100 dollars) and 18 
fellowships (1,400 dollars), all of: which are to be held 
in Canada. Of the awards for study abroad, thirty- 
three special scholarships, worth 1,900 dollars each, 
have been granted which will be held in the following 
countries : nineteen in the United Kingdom, eleven 
in the United States, and one each in France, Sweden 
and Denmark. Twenty-one overseas postdoctorate 
fellowships at 2,500 dollars each have been granted 
for work in the following countries: fifteen in the 


- United Kingdom, two in The Netherlands, and one 


} 


LL 


~ 


each in Sweden, Denmark, France and Belgium. 


The Night Sky in July 


Furu m8on occurs on July 5d. 05h. 28m., V.T., 
and new moon on July 19d. llh. 34m. The following 
conjunctions with the moon take place: July 18d. 
04h., Mercury 0:1°8.; July 27d. 19h., Saturn 6° N. 
In addition to these conjunctions with the moon, 
Mars ıs in Gonjunction with Jupiter on July 24d. 
22h., Mars 0-6° N.; Venus with Pollux on July 27d. 
08h., Venus 6:2° S.; and Mercury with Pollux on 
July 27d. 15h., Mercury 5-8° S., and also with Venus 
on July 28d. Olh., Mercury 0:3° N. Mercury rises in 
the early morning hours at 3h. 05m., 2h. 40m. and 
3h. 45m. on July 1, 15 and 31, respectively. Its 
stellar magnitude varies between 1-6 and —1-5, the 
visible portion of its illuminated disk increasing from 
0-173 to 0-959 ‘and its distance from the earth 
varying from 66 to 121 million miles. As already 
noted, ıt approaches the moon very closely on 
July 18. .Venus is visible in the early morning hours, 
rising at 2h. 45m., 3h. and 3h. 35m. at the beginning, 
middle and end of the month, respectively. The 
visible portion of the illummated disk remains almost 
the same, theevariation being 0-955-0-988 and the 
stellar magnitude changing from -—3-3 to —3-4. 
Mars.’sets less than an hour after sunset on July 1 
and ig too cldse to the sun during the month for 
favourable observation. Jupiter, which is in con- 


_7 junction soon after the end of the month, is too close 


to the sun for favourable observation. Saturn sets 


at Ih. 05m., Oh. 10m. and 23h- 05m. on July 1, 15, 


ang 21, respectively, its stela» magnitude being 
0-7-0:8). and 1ts distance from the garth increasing 
from 863 to 905 million miles. Only.one “star of 


NATURE: i 9 


À @ 
lll” 
~ e i 
magnitude brighte> than 6 is occulted in Jy : 4744 
reappears on July lld. Oh. 13-5m., + 1°, mag. 5-6 *" 
(observation being made af Greenwich). The gin 1s 
in aphelion on July 4. 


Announcements = 


Pror. J. H. Oort, professor of gstronomy in the 
University of Leyden, has been elected a correspondant 
for the Astronomy Section of the Paris Academy of 
Sciences m succession to Sir Harold Spencér Jones, 
recently elected a foreign associate of the Academy. 


Pror. L. Dupiuzy Stamp, professor of social 
geography in the London School of Economics and 
Political Science, has ‘been awarded the honbrary 
degree of LL.D. by Clark University, Worcester, 
Massachusetts. Tne Graduate School of Geography 
at Clark Universizy, now headed by Prof. S. Van 
Valkenburg, has leng held a leading position m the 
United States, and for the past thirty years has 
published the quarterly journal Economic Geography. 


SIR Roger Duncarre, president of the British 
Standards Institution, has been elected president of 
the International Organization for Standardization 
and will hold the ofice for three years from January 1 
next. Besides hic national and international work 
on industrial standards, Sir Roger is closely connected 
with chemical incustry, being chairman of British 
Glues and Chemicals, Ltd. 


Tam Shell Petrolsum Co., Ltd., is to award annually 
to students in Canada two postgraduate scholarships 
in science or enginering similar to those already given 
by the Company to students in other countries of the 
British Commonwealth. The scholarships are worch 
£750 a year -fortwo years of study in the United 
Kmgdom leading =o a highér degree. The first two 
awards have now been made to the following for 
study as shown: T. P. Schaefer (University of 
Manitoba), physical chemistry in the University of 
Oxford; and G. E. Chadwick (University of British 
Columbia), nuclear physics in the ‘University of 
Cambridge. 

An exhibition cof radiological defence instruments 
will be held during June 28-29 -n the Palais de 
Chaillot, Paris, the -headquarters’ of the North 
Atlantic Treaty Organization, in conjunction with 


` the forthcoming first session of the Civil Defence 


Committee. Several countries will be showing their 
equipment, and the British contribution to the 
exhibition is considerable, with sixteen individual 
manufacturers pacticipating. A catalogue of the 
British exhibits, printed in English, French, German, 
Spanish and GreeE, has been prepared and is avail- 
able on application to R. H. Cooke, X-Ray Division, | 
Philips Electrical, Ltd., Century House, Shaftesbury 
Avenue, London, *V.C.2, from whom further informa- 
tion can be obtained. i 


An exhibition of scientific instruments and appar- 
atus of Continental manufacture is being held by 
Hudes Merchandsing Corporation, Ltd., Charter 
House, 52 Gloucester Place, London, W.1, duridg 
June 28-July 9. Among the exhibi# are balances 
by Sartorius-WerEe, a flame photemeterefrom Dr. 
Lange of Berlin, £ complete range of electrophoresis 
and chromatograchic apparatus “from L.K.B. Pro- 
dukter of Stockhcim, the Sjdstrand ultr&microtome, 
some new electrically heatéd¢porcelain apparatus, 
glass apparatys 2y Schott and Genossen, inter- 
ferance filters and’ range of Zeiss microscopesgand 
ACCOSSOTIES. . . ä l 
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PERSONAL FACTORS IN 


TUDIES of accident proneness are usually either 

statistical of psychological. The statistical 
studies have “Snherited common aims and methods 
from the pioneer work of Greenwood and Woods! 
The psychological studies have been diverse in aim, 
ranging from attempts to predict the accident prone 
by estheto-kinetic skill test performance, through 
other investigations of a laboratory type seeking to 
define the behaviour inadequacies responsible for 
accidents, to clinical assessment of various aspects of 
the personality of multiple accident-prone individuals. 
Dr. J. A. Smiley’s work belongs to the last-named 
class, although he gives due place to earlier work 
along the other approaches. He has made full use 
of lis position as medical adviser to an aircraft- 
manufacturing company to study the accident 
histories of 6,450 men, and to examine in detail 
eighty-seven men classified as accident prone, and a 
random control group of a hundred normal men. 

His thesis may briefly be stated—accident-prone 
individuals are usually emotionally disturbed, with 
associated hypothalamic misfunction which, it is 
tentatively suggested, produces minor imbalance of 
adrenalin and acetylcholine with concomitant beha- 
viour disturbance. This thesis needs to be examined 
both in the light of the evidence he presents, and in 
respect of other studies. 

There can be no doubt that a large proportion of 
his eighty-seven cases were emotionally disturbed. 
The evidence, presented soberly and cautiously, may 
almost be described as overwhelming. The case- 
histoties are illuminating ; classification on Culpin’s 
scale (with a high degree of care exercised against 
possible observer bias) shows that 72 per cent of 
the accident group exhibit emotional disturbance of 
a marked degree, against 8 per cent of the normals. 
The accident-prone individuals also show ‘anxiety’ 
sweating in interview, albumin in the urine specimens 
collected during medical examination, a seven-fold 
increase, ım peptic ulcer incidence, and a more than 
four-fold imcrease in incidence of other medical 
symptoms. There can be little doubt as to the 
accuracy of the psychiatric diagnoses of these men. 

The problem remains, however, whether these men 
may adequately be described as accident prone. 
Dr. Smiley is cautious in pointing out that his 
conclusions may only apply to men engaged on 
similar work and (as he specifically states) would not 
apply to road accidents. His introductory statistical 
obsérvations (which are, unfortunately, marred by 
errors—his tabulations of observed accident frequency 
give a total incidence of 13,584, against a quoted 
14,498, the latter figure being used for the theoretical 
distributions) do not completely comply with the 
canons of statistical investigation. Although the 
men all work in shops of roughly equivalent risk per 
hundred, thougand man-hours, no check has been 
made of égch individual’s actual exposure, which, of 
ne&ssity, will,vary with the totalerfumber of hours 
worked. It is alse very likely that there are large 
differences in, actual risk due to differences in work 
done within the lagge occupation groups. The 
eighty-sevén cases picked out are, however, so removed 
from their fellows that these pots afe probably of 


* stbstahce of the Milroy I&ctures of the Royal College of Physicians 
of London,given by Dr. James A. Smiley on Feb. 8 and 10, 1955. 
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ACCIDENT PRONENESS* 
i e 
minor importance. A more serious objection is that 
only minor injuries are considered. To some extent 
this must have been inevitable, as apparently only 
l per cent of injuries reported involved absence of 
more than one day. Greenwood and Woods’s 
dictum that the law of a distribution will rot in 
general be affected by the consequences of the result 
is quoted in extension of this use. - But the correlation 
between minor and major accidents, though positive, 
is not usually very large, and accident proneness, as 
an important problem, concerns those incidents with 
more severe medical, human and economic sequele. 
Dr. Smiley’s accident group attended the medical 
room for accident injury treatment approximately 
six times as often as average. ‘They also attended - 
for other medical purposes approximately two and a 
half times more than normal. Taken in consideration 
with the sweating, albuminuria and peptic ulcer 
incidence, the main conclusion to be drawn is that 
proneness to report minor injury can be added to the 
list of other known clinical signs of emotional dis- 
turbance. This is valuable; but when Davis? has 
reported that a group of accident-prone coalminers 
(who had sustained many ‘disabling’ accidents) 
showed no similar symptoms, it would suggest that 
accident proneness, as distinct from proneness to 
attend the surgery whatever the reason, has still to 
be described in psychological or psychiatric terms. 
J. W. WHITFIELD 


1 Greenwood, M., and Woods, H, M., “The Incidence of Industrial 
Accidents, with Special Reference to Multiple Accidents”. (Medical 
Research Committee, Industrial Fatigue Research Board Report 
No. 4.) (London: H.M.S.0., 1919.) 


8 Davis, D. R., Quart. J. Ezp. Psychol., 1, 136 (1949). 
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SECONDARY ELECTRON EMISSION 


COLLOQUIUM on “Secondary Electron Emis- 
sion”, sponsored jointly by the “institute of 
Physics and the Physical Society as one of a series 
of meetings on electron physics, was held in the 


` lecture theatre of the Institute on March 1, when 


eight papers were read and discussed. This report 
summarizes first the papers on secondary emission 
yield, on energy losses and on depth-of penetration 
of electrons, and is followed by a résumé of the talk 
by Prof. H. Frohlich (University of. Liverpool), who 
spoke on the quantum theories of secondary emission. 
The succeeding papers deal with phenomena ex- 
hibited by specific targets. 

S. Rodda (Edison Swan Electric Co., Ltd., Enfield) 
spoke briefly on universal curves for secondary emis- 
sion yield, a subject in which we are greatly indebted 
to Bruining and Jonker. The formule proposed 








assumed § to be of the form i 
ayn 
E , = l EE by” e 
in which the relative yield curve would be 
myn 
coe. m—n 
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with A = fòm, W = V/ Vm. 
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Kadyshevich has given an equation of the formą 
A = DIW 
but this falls away too q@ickly when W is high. 


Good agreement with the expermmental results col- 
lected by.Jonker exists ff A is put equal to 


3W 
‘ 1 + 2we 
or with the results of Brophy if 
. ° 2Wwile 
. Yo rt i 
1+ W 


The latter also matches well a compheated equation 
for A, derived by Rodda, assuming three things: 
the depth of penetration of primaries proportional to 
their energy at meidence ; the probability of creation 
of a secondary electron inversely proportional to the 
primary velocity at depth w to (x + ds); and the 
probability of escape from a depth’s to be propor- 
tional to wo/(z, + a). (It may be remarked that Dr. 
Bruinmg’s results quoted below do not invalidate the 
first assumption, if reflected primaries from the 
molybdenum substrate return to a large minimum 
depth from which the ejection of secondaries is 
detectable.) 

The second paper, on the secondary-emission 
coefficient of the elements, was by D. A. Wright 
(Research Laboratories, General Electric Co., Ltd., 
Wembley), who first sketched the attempt made by 
Sternglass in 1950 to relate 8 to the position of the 
element in tbe periodic table. Wright has replotted 
the available values of m against atomic number, 
and the graph clearly shows a break at sodium which 
he expected, and confirms the rise at the end of the 
~ second part of the long period which was shown by 
Sternglass. ‘““This rise corresponds with a similar rise 
in both work function and ionization potential.” 
Wright hag been particularly interested in the 
correlation of 8m with work function, and showed 
that 8m increases. with ọ with a definite, almost 
lmear correlation between their values. Finally, it 


was shown that better correlations appear if one’ 


plots work §mction and secondary emission against 
the reciprocal of the distance (do) of closest approach 
of the atoms in a solid, instead of against the inverse 
cube root of the atomic volume. The values of èm 
and » then follow ‘‘one main line, a parallel line for 
the second period and higher lines for the second 
parts of the long periods”. The behaviour can be 
understood if the scattering and energy-losses of the 
secondary electrons are, in fact, independent of d,. 
In his paper’ on the characteristic energy-losses of 
electrons in solids, Dr. D. Gabor (Imperial College of 
Science and Technology, London) reported on the 
collective interaction of metal electrons with fast 
electrons, first suggested hy D. Bohm and D. Pines. 
This process can be conceived in much the same way 
as the interaction of X-rays with solid lattices in 
Bragg’s interpretation, that is to say, as reflexions 
by the Fourief components of electron density. 
Experiments recently carried out by D. Gabor and 
G. W. Jull haye supplied evidence that the charac- 
teristic energy-losses first observed by Rudberg, 
Farnsworth and, in particular, by Ruthemann are 
“due to collective interaction. The losses in solid 
layers of gold 100-200 A. thick were compared with 
stratified sheets built up m layers of 30 A. each, with 
thim. layers of carbonaceous cont&mination between. 
The stratified layers’ did snot show characteristic 
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losses, so that these cannot be due to interactions 
with single atoms. The theory of collective mter- „, 
action explains this, because in stratified sheets only 
those vibration mcdes exist which give zero cusrent 
at the boundary as every stratum, and so there are 
fewer vibrational modes than ın a solid layer. The, 
experiments suggest that plasma waves with wave- 
lengths less than €0-50 A. are strangly damped. 

The next papec, by Dr. H. Bruéning (Philips 
Research Laboratcries, Eindhoven), dealt with some 
experiments on the depth of penetration of electrons 
in thm beryllium layers. The experiments were 
undertaken to find the range of primary electrons by 
measuring the secondary emission yield of targets 
consisting of different components, and in: the . 
particular experiments described, which were carried 
out by Nienhuis >of the Philips Laboratories, suc- 
cessful results wera obtamed by evaporating layers 
of beryllium on tc a molybdenum substrate. Ib 1s 
essential that the secondary emission yields of the 
two materials chosen shall differ widely, and this is 
fulfilled, sinco m for beryllium is 0-6 and 8» for 
molybdenum is 1-=. At first the secondary emission 
yield rises when a thin, presumably monatomic layer 
of beryllium is evaporated on to the molybdenum ; 
but with thicker layers § becomes characteristic of 
the evaporated metal below some critical voltage Vp 
of bombardment, while above Vy there is a divergence. 
Vp varies with the time of evaporation and therefore 
with the thickness of the deposited metal. At first 
sight it would seem that the thickness of the metal 
is that which is just penetrated by primary electrons 
of energy ¢Vy. Tha curve for the thickness d, plotted 
against Vp, can be represented by the square law 
equation d = Vp",a, where a has the value 0-8 x 
1012 V.*/em., in remarkable agreement with the value 
0-75 x 10" V.?/cm.. determined by Whiddington for 
beryllium. e 

Calculations which Dr. Bruining gave showed, 
however, that the absorption. of secondary electrons 
originating in the molybdenum would be so strong m 
the beryllium layer that none could reach the target 
surface ; the observed rise in § should be ascribed to 
the reflexion of fast primaries from the interface, or 
to the enhanced generation of secondaries in the 
beryllium. layer wnich the reflected primaries would 
cause. In the latter case, too, only the additional 
secondaries produced in a very thin surface layer of 
the beryllium could escape. Thus the argument 
shows that the incident electrons must have travelled 
back and forth through the beryllium layer, which 
means that the range was twice the thickness of the 
layer and so a equals 0-4 x 101% V.#/em. instead of 
0-8 x 102 V.2/em. 

The results were compared with those of Copeland 
in 1940, when targets of aluminium covered with 
platinum were irvestigated, and showed a linear 
relation, between depth of penetration and Vy up to 
500 V., tending to a parabolic shape at high values 
of Vp. The differsnce may be due to the difference 
in atomic structures between the simple beryllium 
and the more complicated shell of platmum, where 
more electrons could interact with a pgjmary,electron 
as its energy is Increased. K 

When Prof.*Igrohlich spoke of the theory® of 
secondary electron emission from,solids, he made it 
clear that none of the recent attempts to develop a 
theory of secondary emissiom.sfrpm solids is physically 
correct. It is not permissible to represent the wave 
functions of the walency , electrons by plane waves 
wh&n the collision processes inwolve large chang®s m 
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energy. rof. Fröhlich proposed to use the Weizacker— 


«e Williams (1935) method to calculate the rate of loss 


of energy of a particle ing solid. The primary particle 
is Mplaced by a moving point charge e, having 
velocity Vvo and its time-dependent field is developed 
æn its Fourier components with respect to time. If 
' tho optical properties of the solid are expressed in 
terms of acomylex dielectric constant 


elo) = ew) + teo) 
it is shown that (cf. Fréhlich and Platzmann, 1953) 


_ AW. 
di TV, 


g wea) 
o E1 (O) + E lo) 


where W = energy of the particle, Yv, = velocity of 
the particle, K(x) and K(x) are modified Bessel 
functions of the second kind, of order zero and 1, 
and s = wpmin./Vo pmin. being the smallest value the 
collision parameter can take. This value has to be 
determined from independent considerations and 
usually occurs in the final result.only logarithmically. 

Further calculations (which can be reproduced in 
this article only in condensed form) show that there 
must be a close connexion between photoelectric and 
secondary emission in a solid. Let 


P (V,@) dv, dvy duz 


be the rate of emission of photoelectrons with velocity 
v in a range dv, dv, duz if the electric displacement 
in the solid is such that its square is Du*dw in a range 
near œ. Then a function f(v,o) can be found such 
that 


x K(x) K(x) do 


P(¥,a) = f(¥,0)Do* 


and if Q(v) dv, dv, dvz is the rate of emission of 
secondary electrons of velocity v in the range dv, 
dv, vz, it follows that 


Q) = | f(7.0)Dotde. 


Now primary electrons of velocity v, crossing the 
surface at the rate of n per second per unit surface 
area create an electric displacement in an (isotropic) 
solid such that 


g? 


eg 


n do x Klx) Kiz) 


so that Q(v) im = =, n [Fro w Klx) K(x) dw. 


To turn now to the phenomena exhibited by 
fabricated targets, Prof. J. D. MeGee (Imperial 
College of Science and Technology, London) read an 
interesting ‘paper contributed by Prof. W. G. Shepherd 
and P. Wargo (University of Minnesota) on the 
preparation of thin-film magnesium oxide secondary- 
emission targets. and some of their properties. In 
their laboratories a secondary-emission ratio of the 
order of 12 at 500-700 V. primary energy has been 
abtained by baking the electrodes in vacuo at a 
pressure less than 10-* mm. of mercury and then 
heating the alloy to 750° C. brightness in dry oxygen 
at®a, pressure, o 10-20 microns. » ® 

The silver doeg not directly contribute to the 
properties ef the ultimate magnesium oxide film: but 
during the preparatjonsit governs the diffusion of 
magnesiufn to, the surface, and the detrimenial 
counterflow of oxygen diffusing ipo tfe silver, where 
it Would react internally with the magnesium to form 
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magnesium oxide. The magnesium diffusing to the 


@ surface may be oxidized there, or with low oxygen 


pressure lost by evaporation. It is possible to inhibit 
the diffusion of oxygen into the alloy by plating -~ 
thereon a layer of nickel one micron thick, and 
Rappaport has successfully, used gold. Satisfactory 
results were also obtained with a dry carbon dioxide 
atmosphere. The authors also considered the effects 
of evaporation materials from an oxide-coated 
cathode; by using a radioactive tracer technique it 
was found that barium was evolved about ten times 
faster than strontium, almost certamly aS barium - 
oxide. An experimental system was then described 
whereby barium oxide can be evapofated on to a 
silver magnesium target, the thickness determined by 
a tracer method, and the secondary emission yield 
measured. 

With very thin layers of barium oxide on mag- 
nestum, oxide, the effect is to increase ò, which 
becomes a maximum when the layer is between one ~ 
and two molecules thick. When 38 is plotted against 
evaporated film thickness, the curves exhibit a break 
for a thickness of thirty molecular layers for each 
energy, which suggests that the depth of escape of 
the secondary electrons controls the yield rather than 


-the depth of penetration of the primary electrons. In 


further studies on thi magnesium oxide films it was 
concluded that an overlayer of barium oxide would 
protect magnesium oxide from erosion under electron 
bombardment, and as an example it was shown that 
the tıme required for 3 to fall to 80 per cent of its 
original value rose from 8 hr. with the uncoated 
magnesium oxide target to 190 hr. with a simular 
target with a barium oxide coating eight molecular 
layers deep. 

Dr. J. Woods (Research Laboratories, General _ 
Electric Co., Ltd., Wembley) reported on the studies 
he had carried out on the mechanism of secondary- 
emission decay processes. Barium oxide films were 
chosen since è decays rapidly under electron bom- 
bardment and the physical properties of barium 
oxide are well known. Experiments show that the 
oxide decomposes under bombardment, and that the 
free barium formed is responsible for the reduction 
in 3; in fact, the oxygen moves outwerds towards 
the surface while an excess of barium accumulates in 
the penetrated region of the oxide. A film in which 
an excess of barium is created in this way can be 
brought to give its orginal § by oxidation. The 
reason why an excess of barium is detrimental is due 
to the coagulation of barium into colloidal particles 
which act as very efficient electron ‘traps. 

Thick evaporated films of -barium*oxide exhibit a 
blue luminescence when bombarded- with 240-V. 
electrons, and when 8 decays the luminescence decays 
also. The behaviour of a zinc-cadmrum sulphide 
phosphor under electron bombardment shows many 
analogies, and it is suggested that the phenomenon < 
of electron burn is due to colloidal metal formed in 
the bulk of the sulphide. 

In a final short paper, R. M. Payne (Associated 
Electrical Industries, Aldermaston) described electron 
diffraction investigations on the electropolished sur- 
faces of berylltum—copper and a beryllium-—copper 
alloy containing cobalt. These materials had been 
used for a demountable secondary electron multiplier. © 
An extremely compact multiplier with beryllium— ~ 
copper electrodes was shown by Dr. R. H. M. Lamb 
(Cavendish Laboratory, Cambridge) as one of many 
possible examples of the technical importanc® of 
“secondary elecfron emission”. , S. Roppns 
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PEPTIDE CHEMISTRY ’ 
CHEMICAL SOCIETY SYMPOSIUM 
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N the occasion of the recent anniversary meetings 
in London of the Chemical Society, a symposium 
on peptide chemistry, arranged by Prof. D. H. Hey, 
was held on March 31 at the Royal Institution. The 
symposium, consisted of five papers, two on physico- 
chemical aspects of the problem (Prof. H. D, 
Springall in the chair), and three on organic chemical 
rof Hey in the chair). A full account of 
the symposium will be issued as a special publication 
of the Chemical Society. The proceedings were 
opened by Prof. W. Wardlaw, president of the 
Chemical Society. 

The first paper was by Prof. K. Linderstram-Lang 
(Carlsberg Laboratories, Copenhagen), who described 
some of his recent work on deuterium exchange 
between peptides and water. From earlier work it 
appeared likely that the rate of deuterium exchange 
in peptide systems would vary with the accessibilty 
of the replaceable hydrogen atoms and the extent to 
which they are involved in hydrogen-bonding. In 
the present work, the quantitative study of rates of 
deuterium exchange has been applied to peptide 
systems of varying complexity and the results 
correlated with the structure of the peptides. 

The experimental techniques were described. These 
‘depend on cryosublimation at —60° C., and density 
determinations, in the gradient tube. The results are 
as follows: Single-chain peptides, lacking Intra-chain 
disulphide bridges, undergo immediate and complete 
exchange at 0° (alanylglycine, leucyltriglycine, oxid- 
ized insulin A-chain, oxidized ribonuclease). In the 
case of ribonuclease, this 128-residue single-chain 
peptide has four intra-chain disulphide bridges and, 
at pH 4-7, contains 245 exchangeable hydrogen atoms, 
123 in side-chains and 122 in the backbone. About 
two hundred atoms (all those in the side-chams 
and about seventy-five m the backbone) undergo 
very rapid exchange. The rest require five hours at 
40° for complete exchange, presumably due to the 
stabilizing of hydrogen-bonded structures by the 
disulphide ‘ridges. In the case of insulin, the 
monomer has the two-chain (21 and 30 residues) 
structure with two inter-chain and one intra-chain 
disulphide bridges. There are 91 exchangeable 
hydrogen atoms, 43 in the side-chains and 48 in the 
backbone. 61 atoms (all those in the side-chains and 
18 in the backbone) undergo very rapid exchange, 
7 somewhat ‘slower exchange, and 23 very slow 
exchange. It is suggested that the 23 very sluggish 
atoms are ‘in’. the backbone sections between the 
inter-chain bridges. 

In the discussion of this paper, Dr. K. Schlogl 
(Vienna) asked if the exchange method could be used 
for studying a postulated enolization of peptide bonds 
in alkaline solution. Prof. Linderstrem-Lang said that 
the exchange reaction, in some cases, is faster in 
alkalne solutjon, but he did not feel this to be due 
to enolization. Dr. D. Crowfoot Hodgkin (Oxford) 
pointed out that the ‘loop’ m insulin is stereochem- 
ically favourable for ®-pleated sheet and «-helx 
peptide configurations and suggested the possibility 
of an exchange study of this. Dr. J. I. Harris (Copen- 
hagen) directed attention to the fact that species 
variation of amino-acid composition of insulins is 
confined to the ‘loop’, Dr. F. Sanger (Cambridge) 
c&nfirmed this and gsked if the difference between 
pig and sheep insulins (%ianin6é for threonine and 
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glycine for serine) conld be detected *by exchange 
methods; Prof. Linderstrom-Lang thought this 


* might be possible. 


The second paper, by Dr. C. H. Bamford (our- 
taulds, Maidenheac.), dealt with recent work with 
Dr. D. G. H. Ballard on the mechanism of the 


N-carboxy-«-amino-acid anhydride synthesis of poly™ 


peptides. In the normal polymerizatjon, the propaga- 





tion reaction is of the type: °. 
l CR®R4—CO CR°R‘—CO.NRIR* 
NELRIR? + | O= 
NR—CO NHR + co, 
(D ` 


! 


the product ther reacting with more carboxy- 
anhydride. Recertly, however, reactions of other 
types have been observed: notably those of 
(I; R® = H) with sodium and lithium ions in polar 
solvents to give cyclic polymers (VI) together with 
some of the 3-hydantomylacetic acid (VII). It is 


— 


-suggested that these reactions proceed as follows : 
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The " grotinds® for these postulates are: (1) the 
e mature of the products ; ; (2) the essential nature of 
-the NH group in the carboxy-anhydride ; (3) the 
strog inhibiting effect of acids; and (4) the agree- 
ment between the kinetic data calculated from these 
Qgquations and those actually observed. 

The work described is a kinetic study (by rate 
of evolution of garbon dioxide) of the reactions of 
the anhydrides of N-carboxyl-pi-phenylalanine and 
y-benzyl-N-carboxy-L-glutamate in nitrobenzene/N- 
methylformamide solution in the presence of sodium 
B-phenylpropionate. The kinetic studies and an 
analysis of. the molecular weights of the reaction 
products support the view that “the essential 
feature. of the salt-initiated polymerizations of the 
carboxy-anhydrides is the formation of a complex 
of type (Ll), which behaves as an activated form 
of the carboxy-anhydride. It initiates polymer- 
ization by reacting with the carboxy-anhydride to 
yield bifunctional intermediates, which couple and 
also enter into a growth reaction involving the com- 
plex. The initial rates of reaction are consequently 
very high, and the degrees of polymerization in 
general much greater than would be expected from 
the ratio [carboxy-anhydride] : [initiator]. In these 
respects the reactions differ fundamentally from the 
simple polymerizations catalysed by primary or 
secondary bases”. 

In the discussion on this paper, Dr. K. Schlégl 
criticized the suggested mechanism on several 
grounds, and Dr. Bamford gave a detailed reply to 
this criticism. Dr. J. A. Stock (London) asked if 
initiation by the sodium salts of amino-acids would 
yield cyclic polypeptides; Dr. Bamford felt that 
yields would be lower than with lithium chloride 
initiation. 

In the third paper, Prof. V. du Vigneaud (Cornell 
University Medical College, New York) described his 
studies on the synthesis of cystine peptides, dealing 
especially with the réactions in liquid ammonia. 
These studies, extending over the past twenty-five 
years, have recently culminated in the brilliant syn- 
thesis of the peptide -pituitary hormone, “oxytocin. 
The following reactions, critically important for 
peptide work, have been achieved in liquid ammonia 
solution in the presence of sodium : 


Cy—-S—-S—Oy -> 2Cy—SH (as Cy—SNa) 


gCH,Cl 
Cy—SH —— Cy-—S.CH,.9 + NaCl 


Cy—8.CHp > Cy—SH + CH,.p 
R—O.CH,9 > R—OH + CH;.0 (4) 

‘Tos. NH—R > p-CH,.C,H,SH + NH,—R (5) 
9-CH,.0.CO.NH—R + 9.CH, + CO, + NH:—R (6) 


(1) 


(2) 
(3) 


Moreover, favourable conditions have been devised 
for the reversal of reaction (1) by aeration in aqueous 
solution. 

All these reactions, except (4), were used in the 
oxytocin, synthesis. The first major application of 
these techniques, was in the 1936 synthesis of 
glufathione, which had been synthesized in 1935 by 
Harington and Mead without resource to the liquid 
ammonia reégtions. 

The isolation of highly “purified oxytocin and sub- 
sequent degradative studies, 1949-53, gudicated the 
rie: a bridge-cyclized nonapeptidg*risgnide structure 
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The compound (IT) was successfully synthesized, the 
N- and S-protecting groups removed (Na/NH;) and 


. the disulphide bridge formed by air oxidation, 


yielding structure (I). The synthetic m&terial was 
rigorously compared with natural oxytocin and 
found to be identical with it, in chemical, physical 
and physiological properties. 

Sir Charles Harington opened the discussion on 
this paper with a tribute to Prof. du Vigneaud, and 
asked if a synthetic approach to insulin might be 
envisaged. Prof. du Vigneaud, remarking on the 
occurrence of the 20-membered loop in both insulin 
and oxytocin, said: “One has a right to dare to think 
that insulin could be synthesized Bab: it is of another 
order of magnitude of difficulty”. es 

Prof. H. N. Rydon (Manchester) spoke briefly of 
his work on the air oxidation, ‘of; the five peptides 
HS.Cy.(Gly),.Cy. SH (n = 0, 1, on 3,-4). With n = 0 
and J, the main products are antiparallel cyclic 
dimers 


Cy.(Gly)nCy 
ye \ 
S 
| | 
S 
N / 
Cy . (Gly )nCy n 
and with n = 4, the cyclic monomer 
aeae a 
» S——— 5 å 


è r + 
containing the 20-membered ring.- 
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Dr. J. I. Harris (Carlsberg Laboratory, Copen- 

hagen) read the fourth paper, describing his studieg 
on C-terminal residue identification with carboxy- 
peptidase. He outlined the experimental procedures 
and discussed the results obtamed from insulin, 
somatotropin, «-corticagjropin and tobacco mosaic 
virus. In general, cleavage is fastest with C-terminal 
aromatic amino-acids, very slow with an acidic or 
basic C-terminal residue and does not occur with 
C-terminaf proline. Thus with the B-chain of insulin 
which has the terminal sequence ... Pro.Lys.Ala., 
the alahineeis released by carboxypeptidase, but 
reaction stops at that stage. With «-corticotropin, 
however, with the terminal sequence . . . Pro.Leu. 
Glu.Phe., the last three residues are split off in 
sequence. The summarized individual results per 
mole are: insulin gives one alanine and one aspara- 
gine, somatotropin, two phenylalanine; «-cortico- 
tropin, one phenylalanine, then one glutamic acid, 
then one leucine ; tobacco mosaic virus, 2,900 + 100 
threonine. The C-terminal sequences do not seem 
to be of critical importance for biological function. 
Dr. Harris, acknowledging the power of the enzymic 
methods, notably their very gentle experimental 
conditions, pointed out the need for a chemical 
method of study of C-terminal residues. 
- In the discussion, Prof. C. Fromageot (Paris) 
pointed out that ovomucoid is inert to carboxy- 
peptidase but yields phenylalanine with hthrum 
aluminium hydride. Dr. Harris felt that this must 
arise from some non-terminal fission. Dr. K. Schlogl 
advocated the Akabori hydrazine method for chem- 
ical study of C-terminal residues, to which Dr. Harris 
indicated the objections to a chemical method 
e the complete degradation of the peptide 
chain. 

Dr. G. W. Kenner (Cambridge) read the final 
paper, on mixed anhydride syntheses of peptides. 
He traced the development of the, technique based 
on the reastion 


R R” 
dts | 
Acyl. NH—CH-—-CO—O—CO—R’ + NH,—CH,—CO,R” 
R- R” 
_t 
Acyl.NEL H-—-CO—NH-—CH—CO,R”” -+ R’.CO,H 


from the work of Wieland, Vaughan and Boissonas 
(R’ = ọ originally, ‘then = But, then = OEt). There 
is grave danger of.racemization at C* and there are 
difficulties inthe removal of R” (though these have 
been largely overcome usmg R” = CH,» and re- 
moving it by hydrogenolysis). To avoid these diffi- 
culties, Dr. Kenner has developed the use of mixed 
anhydrides of acylamino-acids and sulphuric acid, 
which will react, with very slight racemization, with 
free amino-acids and peptides in aqueous dimethyl- 
formamide solution 


R* R 


| =<. oF T | = 
Acyl. NH—CH—CO—O—SO,Li + NHy—CH—CO, 

R Bae ss 

be leo 
Acyl. NH—CH—CO—NH—CH—CO,H + HS0, 
In the discussion, Dr. G. T. Yeung (Oxford), com- 


ménting on the impogtance of avoiding racemization, 
reported that, in the condéfisation of acetyl-L-leucine 
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with glycino, ethyl ester configuråtion ig retained 
using the Curtius azide method but lost using the, 
Goldschmidt phosphorazo method. Prof. J. Baddiley 
(Newcastle upon Tyne) asked if the sulphumc an- 
hydride method could be used to hnk an amino-acid 
to an amide NH, group, and to this Dr. Kenngy 
repled that he felt it to be unlikely. 


He D. SPRINGALL 
@. 


CAMBRIDGE: OBSERVATORIES | 
REPORT FOR 1954 _ 


HE report of the Observatories Syndicate of the 
University of Cambridge for the year ending 
September 30, 1964*, is divided under the following 
headings: reconszsruction and re-equipment ; solar 
research ; stellar photometry ; other investigations ; 
optics; buildings and grounds; lectures; and 
papers accepted for publication. The installation of 
the new 17~24-in. Schmidt telescope has been com- 
pleted and tested extensively, and the original 
driving error—approximately a sine wave of total 6” 
—has been removed. The old Common. 36-in. reflector 
has been dismanzled and returned to the Science 
Museum, South Kensington, and the foundations for 
the new 36-in. reflector are ready for the telescope, 

which was expectad to be delivered in December. 
A great portior. of the report dealing with solar 
research is devoted to the ‘observations of the total 
solar eclipse of June 30, 1954, details of which have 
been already given in various publications. Plans 
were made, and pr2parations commenced, for observa- 
tion of the total eclipse of June 20, 1955, when Dr. 
D. E. Blackwell will continue the work which he 
carried out at ths 1954 eclipse—photographmg the 
corona and zodiecal light, ete., to make accurate 
photometric measurements; & Sunderland flying- 
boat will be used. flymg from the Fiji Islands over 
the Pacific Ocean. (Nature, June 11, p. 1018). Prof. 
R. O. Redman, ths director of the Observatories, and 
Dr. Z. Suemoto beve completed the study of chromo- 
spheric line-widtks, based on spectrograms obtafned 
at the 1952 eclipse. Self-absorption and Stark effects, 
which are of greater importance than had been 
formerly supposed, having been taken into account, 
they have shown shat the line-widths in the hydrogen 
Balmer semes arə consistent with a kinetic tem- 
perature not exceedmg 10,000° K. and also that a 
model at 6,000° K. would represent the measures 
almost as well as at 10,000° K. In addition to other 
solar work, reference may be made to the critical 
examination in the 30-ft. spectrograph of two large, 
good-quality gratings, both with 600 lines per mm., 
one from Bausch and Lomb, of ruled area 20 cm. x 
15 cm. and tha other from the Mount Wilson 
Observatory, wita ruled area 20 cm. x 13-7 cm.; 
the:latter is on lcan to the Observatories and “‘grves 
quite remarkable performance, theoretical resolving 
power being attained in the fifth order”. It is to be 
embodied in a Babcock magnetograph for recording 
weak magnetic fields and Doppler effets onsthe sun’s 

surface. è e e R 
Under the heating of stellar photometry, it 1s very 
satisfactory to know, that the Royal Astronomical 
Society has decided to publish in its ‘Memoirs’ the 
results of the +15° SelectSde Areas programme of 
* University of Siren Pa Report of the Observatories, for the 


yet ending Septémber $0, 1984. Ppg4. (Cambridge: Unjyersity 
Pr ess, 1 } es 
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“encountered in finding the necessary funds. Investi- 
gations on the performanse of the 17-24-in. Schmidt: 
telesc8pe, in which Prof. H. A. Brick, director of the: 
Dunsink Observatory, co-operated by allowing the: 
Wicher photometer to be used for measuring test: 
plates, have shown that with a filter removing the 
ultra-violet below*about 4000 A. star images, can. be 
measured satisfactorily to mag. 18 photographic on a. 
30-min. exposure (Ilford ‘Zenith’ plate). 

Under the heading of “Other Investigations’, an 
account is included of the test and adjustment work 
on the Schrnidt ‘telescope. To acquire familiarity 
with the instrument, a programme of photography of 
discrete radio sources has been undertaken, using: 
positions provided by the Cavendish Laboratory’s 
radio-astronomy group, and about a hundred photo- 
graphs have been obtained. Up to the present, the 
results have not been encouragmg, and 16 seems 
possible that most of these sources cannot be profit- 
ably photographed with this telescope. 

In the section on optics, reference may be made to 
the experimental work which has been contimued on 
the production of mirrors relatively free from thermal 
distortion, which would be useful for solar work, and 
experiments are being made with thin glass bonded 
with plastic glue to a mild-steel support. The 
assistance of the firm of Aero Research, Ltd., is 
acknowledged in the preparation of these disks. An 
investigation into the problem of assessment of 
optical images has been made by Dr. E. H. Linfoot 
and Dr. P. B. Fellgett, and a paper on the subject 
will appear later (Phil. Trans. Roy. Sec.). 

During the year, twenty-four lectures on the sun 
were given by Prof. Redman; sixteen on optical 
aberration and eight on diffraction theory of the 
optical image by Dr. E. H. Linfoot; twenty-four on 
generfil astrophysics by Dr. D. E. Blackwell; and 
fifteen on elementary electronic techniques and. 
fifteen on spherical astronomy by Mr. G. G. Yates. 
The Observatory Club held twelve colloquia during 
the year, at which the speakers included Prof. 
W. M. H. Greaves, Dr. J. Houtgast, Mr. G. M. 
Sis8on and Dr. P. A. Sweet. Fifteen papers were 
accepted for publication in various scientific journals 
during the year. 


MALAYAN ANNONACEAE 


. SINCLAIR has contributed to our knowledge of 

an important family of tropical flowering plants 
in his “Revision of the Malayan Annonaceae” 
(Gardens Bull., 14, 2, 149; 1955; Govt. Printing 
Office, Singapore; 10 dollars). 

The Annonaceae are confined mostly to moist 
tropical lowland forests, being more plentiful in the 
Old World than in the New. In the present revision, 
there are thirty-eight genera, comprising 198 native 
and five cultivated exotic species, making a total of 
203, together with seventeen varieties. 

Point? of difference between the present and earlier 
clagsifications are indicated. The main taxonomic 
section beginsewith an account of*the general char- 
acters of the family, including fairly comprehensive 
and detailed references f° the mam morphological 
characters; here sp@cifil attention is paid to the 
petals, which are stated to be of, gregter diagnostic 
valug in this family than ‘any er organ. “They 


show sugh a wonderful diversity in size and form that 
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it may be said the peculiarities of the family are 
exhibited in its petals.” They are, in fact, the main 
basis of classification in this group of flowering plants. 

Because in the Annongceae there are orderly pro- 


gressions leading from one group to another, the ` 


constituent tribes aré ratheg ill-defined, with over- 
lapping -characters. ` The author has summarized the- 
inferences of evolutionary import as follows: ‘““There 
are in- the family very noticeable evolutionary trends _ 
which have a bearing on classification. Since evolu- 
tion proceeds neither evenly nor at the same rate, 
we find genera advanced in some characters and 
primitive with regard to others. There is a tendency 
to proceed from simplicity to complexity, for example, 
from simple petals with no distinction between blade 
and claw to the complex dome-shaped petals of the 
Mitrephoreae with their long narrow claws and united 
blades ; from the clumsy stamen with a great deal of 
connective tissue to a more precise form with a 
filament and greater development of the pollen sacs. 
There is a tendency for reduction from many seeds 
in two rows to a single better nourished seed and. also 
a union of parts to give more protection. The petals 
become united and the stamens become fewer. The 
greatest advance of all is where the carpels unite to 
form a l-celled ovary with parietal placentation and 
there is thus a division of the family into two sub- 
families, the Annonoideae (apocarpous forms mostly) 
and the Monodcroideae with a l-celled ovary, 
pariental placentation and gamopetaly (Isclona and 
Monodora)”. 


GRAFTING EXPERIMENTS 
BETWEEN THE TOMATO 


AE 
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VARIETIES, GOLDEN APPLE AND | 


OXHEART À 


By A. J. BATEMAN* 


Cytogenetics Laboratory, Christie Hospital and Holt 
- Radium Institute, Manchester 2f ’ 


N a recent issue of Naturet, reference was made to 
tomato-grafting experiments by Dr. L. Felföldy 
of Hungary, whose results have been published in 
English. 
spectacular results had been obtained with the 
varieties Golden Apple and. Oxheart;' which are 
known in Britain. In repeating this: experiment, a 
closer parallel than hitherto should-have been possible 
between Michurinist and Western experimenters. In_ 
a letter to Dr. Felfoldy, I expressed my desire to 
repeat his work, whereupon I received seed of his 
own stocks. It is this identity of experimental 
material which emboldens me to publish one more 
set of results in addition to what has already 
appeared*. The work was carried oyt while I was 
on the staff of the John Innes Horticultural Institu- 
tion, Bayfordbury. 
Golden Apple has medium-sized, r@und, bilocular, 


A special feature of the ‘work was that —~ 


“en 


yellow-fleshed, yellow-skinned fruits on simple inflor- — 


escences.: Oxheart has very large, inverted pear- 


shaped, multilocular, red-fleshed, white-skinned fruits ~ 


on branched inflorescences. 
Felfoldy describas his technique as follows: “The 
upper parts [of the tomato planjs] were interchangétl”’. 
* British Empire Cancer Campaign Research Fellow. 
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Only the simplest method of grafting was used : 
leaves were not removed either from parent, stock 
or scion”. The age of the plants at grafting is no 
stated ; but it is implied that stock and scion were of 
the same age. Has results kre presented i in simplified 
form, with some interpretation, . in Tele 1. i 


Table 1. 
ed from joha of 


Seed from scions of Se 
Golden Apple/Oxheart grafts 


Oxheart/Golden Apple giafts 


0 s G, extra vigorous ` 82 
O, with non-polnted j G, with some fruits 

fr uts z 4-locular 2 af 
Possible sexual’?, 1 


G, but with red-fleshed 0, non-pointed with 


fruts, sometimes flesh sometimes 

multilocular Foli- orange and skin 

age intermediate 5 yellow 6 
Total 36 Total 40 


G = Golden Apple or type; O = Oxheart or type 


In my repetition, the first grafts were made with 
month-old plants. A wedge-shaped piece of stem 
from the scion was inserted in a slot cut in the mam 
stem of the stock. The larger leaves were removed 
from the scion, and, in shaping the wedge, the first 
inflorescence was cut away. A lateral was allowed 
to grow on the stock in place of the main shoot. It 
was’ reasoned that this would maintain the vitality of 
the stock, without which its ability to influence the 
scion might be impaired. Three weeks from grafting, 
the scions of some grafts were defoliated and kept 
thus for the remainder of their growth. This would 
be expected to increase the effect of stock on scion. 

A second ‘series of grafts was made, of very young 
seedlings (twelve days from sowing) on to mature 
plants (two months old), with the wedge of the scion 
actually below the cotyledons. ‘These scions were 
kept defoliated from the very first. Naturally enough, 
they grew very little and produced few fruits with 
few seeds (none at all in the Oxheart scions). AH 
grafts were grown continuously in a heated glass- 
house. œ 

Thus, while some grafts were in all material 
respects the samé as Felfoldy’s, the rest were modified 
in ways which should imcrease the physiological 
dependence of scion on stock and thus, according 
to Michuritist principles, increase the yield of graft 
hybrids. 

In my own material, as in Felfoldy’s, apart from 
an. increased vigour of the scions in grafts of Golden 
Apple on Oxheart, there was no indication of inter- 
action between the grafts in the first season. 


Table 2 























ra Y 7 ` 
Age of an Seed from 
plants at- Defohation Truss |} Golden 
grafting. No Apple Oxheart 
Contiol — — 200 | (missing) 
Stock, | Stock and (on 
scion One lateral 184 162 
month old stem) 
Scion n 1 79 
a 2 125 —- 199 
204 
y Qf scion, from 97 
3 weeks after a(base) 26 125 
e graftings (tip)| 52 See 
Stock 2 Of scion, from 
months grafting 2 10 
scion 12 3 i3 — 
days 23 
Totals from scions 402 324 
Totals from grafts e 586 486 
$ No of graft hybnds . nil nil 
ee “à b 
O A, S E AO, 
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Seed ‘was saved from both stoci? and scion, each 
fruit being kept separate and its truss recorded, 
Each test family was from a single fruit. Detai 
of the origin of each family are given in Tab 2. 

Mature plants were produced from 586 seeds of 
Golden Apple grafted to Oxheart and from = 
seeds of Oxheart grafted to Golden Apple. ot 
one of these showed evidence of yegetative hybrid- 
ization for unambiguous charactersesuch as frurt 
colour, skin colour, fruit shape, and number of 
loculi. One plant from Golden Apple had small 
seedless fruits and narrow leaves. It showed no 
signs of Oxhears influence. Its aberrance was 
evidently due to some other cause, say, aneuploidy. 
Golden Apple fruits are extremely uniform and any 
Oxheart influence should have been readily recog- 
nized. In Oxheart progeny, on the other hand, the 
recognition of hybrids would not be so easy, as the 
fruits are always very variable in size and shape, 
though constant m skin and flesh colour of the ripe 
fruits. It was, however, always possible to find at 
least one typically shaped fruit on a plant. 

There was one complication. One of twelve plants 
from the first sowing of Oxheart seed as ‘supplied 
to me proved to be an F, hybrid the parents of 
which had evidently been the two varieties under 
study. If such a-plant had been inadvertently used 
as scion in a graft-hybrid experiment, some of 
Felfoldy’s results could be explained. Though I 
found no cases af spontaneous cross-fertilization in 
my material, Hungarian conditions are evidently 
more conducive to it. 

Felfoldy claimed twenty-two out of forty seedlings 
from Oxheart on to Golden Apple as hybrids. Of 
these, however, twelve can be éxplamed as typical 
environmentally produced variants, and one appears 
to be an F, hybrid, leaving five which cannot be 
explained so easily. Similarly, in the Golden apple— 
Oxheart series there are six variants out of forty, 
which, if we do not accept as genuine vegetable 
hybrids, are difficult to account for. Nevertheless, 
this hard core of fifteen ‘hybrids’ out of eighty 1s 
m such contrast to 0 out of 1,072 in my own experi- 
ment, which on the face of it provided more fayour- 
able conditions fer vegetative hybridization, that one 
cannot take it seriously. [Feb. 10 


Since the above account was written, Dr. Felfoldy 
has kindly sent me the results of raising a further 
seed generation from the variants obramed in his 
grafting experiments. 

Oxheart/Golden. Apple grafts (see Table 1) 

O: 40 plants raised, bred true as typical Oxheart. 

O, with non-pointed fruits: 39 plants, bred true 
as a non-pointed form of Oxheart. My earlier con- 
clusion that this: would be non-heritable variation. is 
thus wrong. Either the variant is a result of grafting 
or the original Oxheart was polymorphic, consisting 
of two true-breeding lines, one pointed, the othe» 
fiat. This is nat unusual in commercial strains o: 
inbreeding crops*. 

Possible sexual F,: This did indeed produce € 
typical F, segregation “(39 plants), which agreec 
closely with the progeny of the chances F, hybric 
which appearedgin my own expefiment.” There wa: 
Mendelian segregation for flesh pnd “skin colour anc 
a more indeterminate (probably polygapic) variatior 
for fruit shape and loculuegaymber. * 

The progeny vf the last category (29 plants, o 
which 27 pr®duved ripe ‘fruits) segregated for flesl 
ediour (21 red ; 6 Yellow) andskin colour (21 yellow 

@ * 
- 2 


e, 1120 ° 
‘ e 6 
6 colourless) butt bred true for the other fruit char- 
acters. I must have been a hybnd of some kind, 
ut if a sexual one, it wag not between Oxheart and 
Golde Apple. 

Golden Apple/Oxheart grafts. 
el xtra vigorous: 40 plants; and 

G, with some fruits 4-locular: 28 plants. Both 
these classes proguced only typical Golden Applo 
plants, vindicasing my characterization of the latter 
group as non-heritable variants. 

O, non-pointed: this was another class which I 
was unable to explain. It must have been a hybrid 
of some kind. Eight plants were raised, of which 
only five plants produced ripe fruits, but there was 
segregation for skin colour. 

i McLaren, Anne, and Michie, D., Nature, 174, 390 (1964). 
2 Felföldy, L., Acta Biol. Acad. Sci. Hung, 2, 8 (1951). 
ae L., Nature, 187, 282 (1951). Wilson, K. S., and Withner, 


L., Amer. J. Bot., 38, 796 (1946) 
* Bateman, A. J., Ann. App. Biol., 39, 128 (1952). 


A SIMPLE AND RAPID ASSAY OF 
OXIDATIVE PHOSPHORYLATION 


By Dr. BRITTON CHANCE and Da. G. R. 
WILLIAMS 


Johnson Research Foundation, University of Pennsylvania, 
Philadelphia 


N seeking a method for the assay of oxidative 
phosphorylation that could be used under the 
same conditions as the spectrophotometric methods?, 
we have developed a simple and rapid assay method 
that may be of general interest. By taking advantage 
of the fact that carefully prepared mutochondrial 
preparations are ‘tightly coupled’—-that is, respire 
only sfowly in the absence of phosphate acceptor?—we 
find it is possible to measure accurately the amount 
of rapid respiration caused by the addition of a 
known. concentration of adenosine diphosphate. 

Respiration is most conveniently measured with a 
modified form of a vibrating platmum microelectrode’, 
whith has a more rapid response than the stationary 
electrode’ and is more convenient than the rotating 
electrode’; The particular form of electrode developed 
for these purposes is suitable for insertion into a 
cuvette for the simultaneous measurement of spectro- 
scopic, respiratory and phosphorylative effects!. An 
S-mul. glass-coated open type of electrode is attached 
to the reed of a Brown Instrument Company’s con- 
verter that vibrates the electrode at 60 c./s. and also 
forms a part of the electronic amplifymg cirewt 
(Chance, unpublished work). The electrode is 
polarized at — 0-6 V. 

Accuracy and controls. The linearity of the elec- 
trode has been tested by inserting it into solution 
equilibrated with various oxygen concentrations 
obtained from a gas mixer’, or by measuring its 
response to the zero-order respiration of a suspension. 
of yeast cells. The non-linearity is less than 10 per 
cent. The calibration with a known oxygen concen- 
tration ig explajned in conjunction with Fig. 1. 

Since tht experiments with mitochondria are most 
con¥eniently carried out in an openecfivette in order 
to permit addition əf reagents, there can be mixing 
of the air-saterated interfaci&l léyer with the contents 
of the cuvette. This guixing-rate is negligible com- 
pared with’ the sespiration-rate of the suspensions 
when adenosine diphosphate is gesot; but m its 
absente, ‘rates, pf re#piration less than 0-1 
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b 0.2cc of Guinea Pig Liver Mitochondria 


~ 


(no substrate) 





390uM ADP 


Aerobic medium 


=38 yM Os SE 





Fig. 1. Efect of additions of adenosine diphosphate upon the 

respiration-iate of guinea pig liver mitochondria as recorded by the 

vibrating platinum mucroelectrode The mitochondria are diluted 

ın a medium containing all factors except substrate and phosphate 

The addition of the ee roneents 1s indicated on the graph 
Xp. 37 


oxygen/sec. may be in error at half atmospheric 
concentrations of oxygen. 

The solubility of air m the reaction medium is 
computed according to ref. 7. The concentration of 
adenosine diphosphate is assayed spectrophoto- 
metrically’, and the samples used (Sigma chromato- 
graphed) contained more than 95 per cent adenosine 
diphosphate, the remainder being largely adenosme 
monophosphate. 

The mitochondria, were prepared according to a 
modification of the method of Schneider? similar to 
that used by Lardy and Wellman?. Glass-distilled 
water was used throughout. The reaction medium 
contains 0-038 M Nat, 0-087 M K+, 0-006 M Mgtt, 
0-096 M Cl~, 0:013 M HPO,-~, 0-003 M H,PO,-, 
0-012 M E~, 

Fig. 1 illustrates the important aspects of this 
method. The brief portion of the trace that begins 
in. the upper left portion of the figure is obtained by 
inserting the electrode into air-saturated reaction 
medium. When the mitochondrial suspension 
(0:2 ¢.c.) is added to the reaction medium, the 
electrode current shows an abrupt decrease (down- 
ward deflexion) caused by the dilution of the oxygen 
in the reaction medium by the anaerobic matochondria 
and by a diminished sensitivity of the electrode in the 
presence of the mitochondrial proteins’. The reman- 
ing oxygen concentration is readily computed from the 
dilution factor (0-8 for Fig. 1), and this value serves 
to calibrate the electrode sensitivity, the zero point 
being given by anaerobiosis. 

The mitochondrial respiration is .rather slow 
because the endogenous adenosine diphosphate-level 
is very low, but is considerably increased by the 
addition of adenosine diphosphate as illustrated by 
the increased slope of the trace. This creased 
respiration is brief, and in less than a minute the 
respiration has very nearly ceased. In this case the 
adenosine diphosphate is still present; but the 
endogenous substrate has been exhausted. Now 
addition of 7 mM glutamate causes & very rapid 
respiration which halts abruptly when the original 
addition of adenosine diphosphate becomes ex- 
hausted. Since ample substrate is new present, a 
second addition of adenosine diphosphate initiates 
respiration that continues until the adenosme 
drphosphate is used up. A third addition of adenosine 
diphosphate restarts the rapid respiration that 1s 
stopped this timme py exhaustion of the dissolved 
oxygen m the reaction mixtyre and the system 
becomes anaerob. . : 
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«Aerobic mitochrondria 2 
plus s€ccinate 





Fig. 2. Kinetics of initiation and cessation of rapid respiration. 
Rat liver mitochondria with succinate as the substrate (Exp. 3325) 


Different portions of this record illustrate various 


aspects of the method. Taking up the additions of ` 


adenosme diphosphate in reverse order, the third 
one ulustrates the calibration of the electrode 
sensitivity between the limits of zero oxygen and 
that of the reaction mixture diluted by the mito- 
chondria. The second addition of adenosine diphos- 
phate causes a rapid oxygen uptake of 67 uM for the 
utilization of 390 uM adenosme diphosphate. The 
ratio of adenosine diphosphate to atoms of oxygen is 
2:9. A control on the destruction of adenosme 
diphosphate in the absence of respiration is provided 
by the first addition of the diphosphate. In this 
case the total time for the utilization of adenosine 
diphosphate is 70 sec. as compared with 40 sec. in 
the case of the second addition. Yet the oxygen 
utilized 1s very nearly the same, 66 and 67 uM 
respectively. Thus just as much oxygen must be 
utilized to exhaust the adenosine diphosphate in the 
longer period as in the shorter period, and the rate 
of utilization of adenosine drphosphate in processes 
that do not lead to respiration is negligible. 

The first addition of adenosine diphosphate also 
illustrates that the mitochondria contain a definite 
amount of readily available endogenous substrate, m 
this case equivalent to 28 uM oxygen. The nature 
of the endogenous substrate is not known; but 


. malonate is a potent inhibitor of this respiration. 


With rat liver mitochondria, the value of the ratio 
of adenosine diphosphate to atoms of oxygen for the 
endogenous substrate is less than that for B-hydroxy- 
butyrate, and consequently its initial values are less 
than the final values obtained after the endogenous 
substrate has been oxidized. 

The initiation and cessation of respiration upon 
addition of adenosine diphosphate 1s recorded on a 
faster time scale as shown by Fig. 2, in which suc- 
cinate is used as the substrate for a rat-liver pre- 
paration. Rapid respiration is initiated m the mixing 
time (~ I sec.), much more rapidly than can be 
shown by the manometric method”. 

The cessation of rapid respiration is also abrupt, 
and by plotting the rate of respiration as a function 
of the change of oxygen concentration, we find that 
the respiration falls to half the rapid value with an 
oxygen utilization of only 7-5uM. For a value of 2-0 
for the ratio adenosine diphosphate to atoms of oxygen 


~ for succiate, we find that the ‘Michaelis constant’ 


for the deceleration of respiration by exhaustion of 
adenosine diphosphate is 7-5 x 2 x 2 = 80 

dighosphate. If-this experrment is repeated by 
adding small amounts of agenosinediphosphate and 
mersuring the re@piration-rate, a value of 20 pM 
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diphosphate is obtained for a guinea pig tiver pre- 
paration. 
sentative than those of Slater and Holton, where a 
high endogenous concentration of adenosine dhos- 
phate was preseni in the ‘loosely coupled’ heart 
sarcosomes. aad 

The rapidity wita which respiration is initiated and 
the high affinity for adenosine “dighosphate are 
sufficient to account for the available ‘experimental 
data on intact muscle, for example, Millikan’s 
finding that 10-25 per cent of the oxymyoglobin 


These values are probably more repre-» 


reservoir of cat’s soleus muscle was expended 1 sec. ' 


after a tetanic consraction*'. It is also apparent, that 
the affinity of the oxidative phosphorylation system 
for adenosine diphosphate is sufficient to respond to 
a fraction of the concentration of the diphosphate 
that is believed td be released by a single muscle 
twitch. The ‘Michaelis affinity’ for adenosme diphos- 
phate is about 25 uM, whereas the amount thought 
to be released pər twitch is equivalent to 300- 
500 uM}; thus only about 6 per cent of the 
adenosine diphospnrate released per twitch should be 
needed for half-maximal stimulation of respiration. 
This conclusion 1s supported by our experimental 
observations of a shange in the steady-state level of 
intracellular pyricine nucleotide following a single 
twitch of aerobic rog sartorius muscle at 0°". 
Smee we have chown that a negligible amount of 
adenosine diphosphate is utilized by these prepara- 
tions without causing respiration, and that the 
affinity of the system for the diphosphate is very 
high, we may conclude that there 1s an incorporation 
of inorganic phosphate equal to the amount of added 
adenosine diphosphate in the mterval of rapid 
respiration (see Figs. 1 and 2). A relatively crude 
analysis of inorganic phosphate uptake at the end 
of this interval gave 1-6 and 1:5 mM phosphate 
disappearance compared with 1-7 mM adenosine 
diphosphate added. Thus it is reasonable to regard 
our adenosine divhosphate/oxygen ratios as phos- 
phorus/oxygen ratios without correction. While we 
do not claim to setale finally the controversial question 
of phosphorus/oxrgen values by these results’®, we 
do believe that the simplicity, rapidity and directffess 


“of this method heve much to recommend it. For a 


typical guinea pg liver preparation we find the 
phosphorus/oxygen (atoms) values to be 3-1 with 
glutamate as a scbstrate. An average value of 3:1 
is obtained from four determinations with rat liver 
mitochondria using §-hydroxybutyrate as a sub- 
strate. Ten detarmmations of the relative phos- 
phorus/oxygen values for succinate and B-hydroxy- 
butyrate gave the factor 0°68 as a result. Full details 
of this work will be published elsewhere. 

The support of the National Science Foundation 
and the Office >f Naval Research is gratefully 
acknowledged. 
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© A New Interpretation of the Mechanics. 
of Pulvinar Movement 


ment is based mainly on the work of Dutrochet}, 
Pfeffer? and others conducted in the nineteenth 
century. They showed that if the upper half of the 
primary -pulvinus was removed from the leaf of 
Mimosa pudica then leaf movement continued, 
although on a reduced scale. It was deduced from 
this that the lower half of the pulvinus is principally 
concerned. with the movement, which was then 
accounted for in terms of loss of turgor followed by 
recovery. This early explanation of pulvinar mech- 
anics is still widely accepted by workers in this field?, 
and has recently been used in drawing comparisons 
between the movement of guard cells and pulvinit. 
The results are briefly reported here of studies on 
leaf movement exhibited by Samanea saman Merrill 
and Mimosa pudica. In our view they cast doubt 
upon the validity of this explanation. 

The above experiment was repeated, in a modified 
form, upon the secondary pulvinus of the leaf of 
Samanea, which has the same nyctinastic response 
as the primary pulvinus of Mimosa, that is, curving 
downwards in the evening towards the ‘closed’ 
position, and upwards in the early morning towards 
the ‘open’ position. During the day, this pulvinus 
supports the weight of the leaflets, to which it is 
attached by the rachis. .The latter acts as a lever, 
so that a pressure is exerted upon the lower half of 
the pulvinus and a pull on the upper half. In the 
experiment described here the pulvinus was relieved 
of these forces. This was done by orientating the 
leaf in such a way that the pinna moved in the 
horizontal plane, instead of the vertical, and then by 
suspending the end of the pinna from a freely swinging 
arm with a fine thread. ; 

Shree leaves were set up as above. The first served 
as a control, and it showed the normal nyctinastic 
movement, although now in the horizontal plane. 
At midday the ‘upper half of the pulvinus was re- 
moved from the second leaf, and the lower half from 
the third. Afterwards the second pulvinus curved a 
little farther in the ‘open’ direction, where it remained 
permanently, the nyctinastic movement disappearing 
completely. The pulvinus of the third leaf commenced 
to ‘close’ immediately after the removal of the lower 
half. When it had attained the fully ‘closed’ position, 
no further nyctinastic movement was shown by it 
also. In each case the remaining half of the pulvinus 
stayed fully turgid and‘ healthy in appearance 
throughout the experiment. Identical results were 
obtained when. this experifnent was repeated using 
the primary pulvinus of Mimosa. Here the seismonic 
response also disappeared. This confirmed the work 
of Bert’, who reported that movement in Mimosa 
disappeayed when the petiole was placed on its side 
and the wpper hajf of the pulvinus removed. Thus 
neither the upper nor the lower half òf the pulvinus 
alone is able to basing about leaf movement. This- 
suggests that movement in*the complete pulvinus is 
due to the upper ané*lower halves alternately 
expanding and cempressing the-opposite half. 

It was confirmed that a regluceg*moyement occyrs 
in tif rformally orierMtated leaves of Mimosa and 
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Saumanea when the upper half of the primary pulvinus 
of Mimosa, or the secondary pulvinus of Samanea, 
is removed. It can now be attributed to the leverage - 
effect already describede which acts upon the lower 
half of the pulvinus as a compressing force, inducing 
the cells to lose water, witA subsequent contraction’ 
in volume. Hence a nyctinastic or seismonic move- 
ment can take place under these conditions. Con- 
firmation of this explanation comes from experiments 
on Samanea, in which a small, constant, upwardly 
directed force was applied continuously to-aspulvinus 
from which the lower half had been removed. Reduced 
nyctinastic movement then occurred,, although such 
movement is not normally shown by the upper half 
alone. The occurrence of a nyctinastic rhythm in 
circumstances where one remaining half of the pul- 
vinus is subject to a constant compressing force 
suggests that the ability of the, cells to withstand 
compression varies diurnally. In the complete 
pulvinus it is least among cells of the lower half at 
the end of the day. Therefore at this time the force 
exerted by the upper half, together with the leverage 
effect, is now sufficient to cause the cells of the lower 
half to lose water. The tissue is then compressed into 
& smaller volume and, as a result, the pulvinus curves 
downwards and the leaf ‘closes’. In the early morning 
the reverse occurs, the cells of the lower half regaining 
their turgor and exerting a compressing force on the 
cells of the upper half, which in their turn are now 
least able to withstand compression. They lose water 
and are compressed so that the pulvinus bends the, 
leaf back into the ‘open’ or day position. 
_ It is therefore concluded that pulvinar ‘movement 
is caused by a force resulting from increase in turgor 
in one half of the pulvinus acting on cells in the 
other half, which are in a receptive state for com- 
pression. In the case of ‘closure’, this force may be 
supplemented by the effect of gravity. 
- G., F. ASPREY 

n aJ. H.° PALMER 

Department of Botany, 3 
University College of the West Indies, 

Mona, Jamaica, B.W.I. ‘ 

Feb. 28. 
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Rhythmic Flight Activity of Certain East 
African Trichoptera 


WHILE studying the cyclical emergence of aquatic 
insects from Lake Victoria, observations were made 
on their flight activity throughout the night. Similar 
investigations’-* conducted in temperate regions have 
been chiefly concerned .with terrestrial insects. 

In the present study, the number of insects caught 
in a Robinson-type insect trap' fitted with a 125-W. 
mercury vapour bulb was taken as a measure of 
flight activity. A receptacle contamingtalcohol placed | 
inside the mouth of the trap ensured that all incoming 
insects were killed immediately. This container was 
changed at 10-muin. intervals during 18.00-07.00 hr. 
Hast African Standard Time. The trap was.situated 
about 300 metres from the lake-shore on raised ground. 
Plecoptera, Ephemeroptera, Hemiptera, Trichoptera, 
Coleoptera aad Chronon wereyepresented in the 
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Fig. 1. Flight activity of Cheumatopsyche sp. nov. (Kimmins 
in the press) (Hydropsyomdáe) enone the night of J. anuary 


catch; only certain species of Trichoptéra were 
` identified, sexed and counted. This involved in- 
spection of more than 40,000 individuals collected 
on five nights in December 1954 and January 1955. 

In the Ephemeroptera, Trichoptera and Chir- 
onomidae (considered as groups) flight activity was 
bimodal, the greatest numbers being caught shortly 
after sunset and again just before sunrise. A similar 
rhythm has been noted previously among Chir- 
onomidae in temperate regions*. In these instances 
it is not known to what extent this pattern of activity 
is brought about by the same species flying twice 
“during the night or by different species, some flying 
only at dusk and others only at dawn. 

Among the Trichoptera identified, we found that 
seven species showed & clear bimodal flight activity 
(Fig. 1). In six of these species the main flight occurred 
at dusk, after which the numbers declined gradually 
throughout the rest’of the night. The dawn flight 
began and finished abruptly, and during this time 
activity in æ single 10-min. period could sometimes 
exceed that observed at dusk the same night. In the 
seventh species the main flight occurred at dawn. 

The significance of the.two periods of activity in the 
life-histories of these insects is not clear. It seems 
~ likely that greater sexual activity occurs at dusk: 
copulation and oviposition have been observed more 
frequently at this time, and a smaller proportion 
of females occurs at dawn. The degree of synchron- 
ization observed may perhaps be an indication of a 
short reproductive life. In this connexion it may be 
remarked that animals in which activity is stimu- 
lated by crepuscular light intensities may be expected 
~- to show closer synchronization in tropical than in 
temperate regions. 

The immediate practical outcome of these findings 
is that studies, on the distribution, abundance and 
cyclical emergence of Trichoptera can now be made 
with far greater economy of effort since, by sampling 
during the dusk and dawn flights only, a collection 


~ can be obtained which not only includes a majority. 


of the species flying during the night, but also a 
“yepresentative sample of the more abundant ones. 
This will substantially reduce the labour of sorting 
and identifying the material—-a procedure which at 
_ prefent-:-forms the i a ge barrier to, progress in 

studies of this tyg- l 


NATURE i ° 


+ 
a 


1123 ° 


@ 
This- work’ was e«arried out at the East. African 


è Fisheries Research Organization, Jinja, and a full 


account is shortly fo be -published elsewhere. 
-Pumie S. CORBET? 


Bast African Fisheries Research Organization, 
Jinja, Uganda. 
AUDF T JON NELAND 
Zoological Laboratory, Ce 
University of Bergen; 
Norway. 7 
Feb. 10. Tha 
* Larsen, E. B., Ent. Mald., Copenhagen, 25, 263 (1948). 
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3 Stage, H. H., and Chamoerlin, J. C., Mosquito News, 5, 8 (1945). 
t Williams, ©. B., Trans. Roy Ent. Soc., Lond., 83, 523 (1985). 
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Shell-structure of the Brachiopod 
Lacazella mediterraneum (Risso) 


Tsx continued we of Beecher’s ordinal classifica- 
tion! of the BrachDpoda despite its inconsistencies? 
is mainly due to his fascinating interpretation of 
Kovalevskii’s observations’ on the development of 
the recent thecideri Lacazella. Beecher concluded 
that the pseudodeHidium was secreted not by the 
mantle fold of the thoracic segment but by the caudal 
segment, and that only later was it ankylosed to the 
pedicle valve. Further, the pseudodeltidium appeared 
to be identical with a similar structure invariably 
found in the extinct strophomenoids (the central 
group of his order Protremaia), a comparison 
that led him to regard the thecideids as derivatives 
of that stock. `n other articulate brachiopods 
(the Telotremata of Seecher), the delthyrium is usually 
constricted by delt.dial plates, sometimes fused into 
a single unit, which are undoubtedly secreted by 
extensions of the mantle. Thus on the assumption 
that the pseudodeltidium was a ‘third shell’, Beecher 
was able to draw a fundamental distinction between 
the two groups. Sudstance was added to the supposed 
alien nature of the >seudodeltidium by his belief that, 
in protrematous brachiopods the pseudodeltidiem 
was always impunetate, even when the valves were 
punctate as in the strophomenoids. 

The links in this chain of reasoning began to bask: 
when Kozlowski‘ pcinted out that the strophomenoids 
are not punctate in the terebratuloid manner. What 
had previously passed for puncte were in fact calcite 
spicules embedded in the inner fibrous layer and pro- 
jecting from it as a series of tubercles. These cannot 
be homologized with the cecal extensions of the 
mantle which form the puncte and penetrate the 
outer lamellar layes of the shell as well as the inner 
fibrous one. The structure of the strophomenoid 
pseudodeltidium, -tnerefore, does not differ from the 
rest of the shell; is appears impunctate because it is 
covered by the lamellar layer, which is never pene- 
trated by spicules. A further modification of Beecher’s ° 
views became necessary. when Elliott? showed that 
the valves of the thecideids are truly punctate. But 
the internal shell surface is also tuperculate in a 
manner reminiscert of the strophomengids, and 
accepting the possibility that punctatjon had ari8en 
independently in she _ thecideids,e Lacazella and its 
Mesozoic ancestors sould still have been derived from 
the strophomenoids. 

Dried specimene of Gast (BM.ZBI41) show 
that the entir® shd, including the pseudodeltidium, 
is punctate in the serebratuloid manney o t? the 
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ossessign, by -the cæcæ, of setiferous brushes 


«penetrating the outermost lamellar layer. From the 


disposition of the periostracum and the dried mantle 


relative to the hinge line, it also appears that the 


pseudodeltidium is deposited by an extension of the 


@entral mantle, the outer lobe of which fuses with 


the outer lobe of the dorsal mantle to produce a single 
thickened perio#tracal sheet lying across the hinge 


‘=~line as in tefSbratuloids. There is therefore no reason 
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for supposing that the pseudodeltidium of adult 
Lacazella at least originates differently from the rest 
of the shell. BO 

Moreover, the resemblance between the tubercles 
of Lacazella and the spicular surface of the stropho- 
menoids is only superficial. In strophomenoids, as in 
most brachiopods, ‘the calcite fibres of the inner 
shell layer are disposed obliquely to the lamellar 
layer, changing direction only in narrow zones peri- 
pheral to the embedded spicules. In‘ Lacazella the 
fibres are inclined at high angles to the lamellar layer, 
and are segregated into closely spaced bundles in 
such a way that the fibres of each bundle splay out 
slightly, to lie more or less normal to the irregularly 
tuberculate inner surface of the shell. Consequently, 
the bundles in cross-section appear to be made up 
of a core of vertically disposed fibres surrounded by 
a zone of radiating ones. It is these bundles which 
have previously passed as pseudopuncts ; but they 
do not possess a non-fibrous core of any kind, and 
are unrelated to the strophomenoid spicules. 

Unusual as this shell-structure is, it is not unique. 
The tubercles of the terebratuloid Megerlina lamark- 
iana (Davidson) appear to be identical in origin with 
those of Lacazella; although since the tubercles of 
Megerlina are widely spaced, the fibres between them 
revert to the more usual oblique angle of disposition. 
Indeed, allowing for their wide scatter and taking 
into“account punctation, the similarity between the 
shell-structure of the two stocks is striking. 

The above observations emphasize the urgent need 
of a re-investigation of the development of Lacazella. 
Meanwhile, serious consideration must be given to 
the possibility that the thecideids were derived 
né&®tenously, not from the strophomenoids, but from 
the schizolophous young of some Triassic terebratuloid 
or punctate spiriferoid. 

ALWYN WILLIAMS 
Geology Department, 
The Queen’s University, 
Belfast. 
Feb. 28. 
t Beecher, 0. E., Amer. J. Sci., Ser. 8, 44 (1892). 


GOONER, G. A., "Index Fossils of North America” (Wiley, 1944). 
ber, M. A., Geol. Mag., 77 (1940). 


* Kovalevskli, A. O., Izvyest. Imp. Obshch. Laub. Estest. Antrop. Etno. 
14 (1874). iá Á 


‘Kozlowski, R., Palaeont. Polonica, 1 (1929). 
8 Eliott, G. F., Ann. Mag. Nat. Hist., Ser. 12, @, 698 (1953). 


Shell-structure of Thecidean Brachiopods 


In thecidean brachiopods, which range from the 
Rhaectioto the present day, the shell-structure is less 
defnite, ‘nd shgws more variation, than in many 
other brachiopod sub-orders. Inv€stigations I have 
carried out of this point, as part of work undertaken 
for a “Tfeatise one Invertebrate Paleontology”, 
resulted in the condlu&ion that the structure was 
initially obscurety pseudopunctate, begoming densely 
pungtate when a cestain degwee ob S:ruetural Organiza- 
tion was attained. is punctation never shows the 
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regular en quinquonce pattern of the terebratuloids 


è it was attained in different stocks at different dates 


These results were obtained from a study of thir 
sections prepared from gpecimens of the type-specie: 
of various thecidean genera. Since the major type: 
of ‘brachiopod shell-structwre, impunctate, pseudo 
punctate and punctate, characterize large divisions 
of the phylum, further investigation was undertaker 
of available material and sections prepared se twenty 
seven thecidean species ranging in age from Lowe: 
Jurassic to Recent. i 

The results show that eighteen of*these gpecie: 
are clearly punctate, and a further six are identifiec 
as “fibrous; ? scattered punctae”’. Two are fibrous 
without punctae ; only one is clearly pseudopunctate 
and this genus (Davidsonella, Lower Jurassic) differ 
from all other thecideans in the extreme elongatior 
of the brachial cavities. Clear punctation appears ir 
certain species as early as the Lower Jurassic, anc 
without association with brachial complexity as pre 
viously stated. This early punctation was noted by 
Deslongchamps? and inadvertently overlooked by me 

In view of the very small size of those brachiopod: 
and the varied preservation. of the material examined 
the evidence summarized above is now interpretec 
as indicating that the thecidean brachiopods are 
punctate. $ 

This punctation is very irregular in developmen: 
throughout members of the sub-order, and does noi 
show the regular patterning of terebratuloid puncta 
tion. Investigation of the physiological significance 
of punctae in living brachiopods might throw ligh 
on this condition. = 

Dawidsonella, exceptional in shell-structure anc 
brachial form, may be of separate evolutionary 
origin, although conveniently grouped at presen! 
with the others. 

G. F. Erorr 


Geological Research Centre, 
Iraq Petroleum Co., Ltd., l è 
214 Oxford Street, 
London, W.1. 


1 Elliott, G. F., Ann. Mag. Nat. Hist., Ser’ 12, 6, 603 (1953), 
* Hudes-Deslongchamps, E., Mém. Soc. Linn. Normandie, 9, 280 (1858) 
a 


Feeding of Barnacles 


Ar the start of an investigation into the rate oj 
feeding of the different species of intertidal barnacles. 
I was surprised to find that there was very little 
published information on the methods employed foi 
the capture of food or on the organisms eaten by 
these ubiquitous animals. Darwin! noted the presence 
of Infusoria and Confervae in the gut as well as the 
remains of quite large Crustacea, and the newly 
settled spat have been reared on pure cultures oj 
unicellular Algae?; but Gruvel? and Batham! have 
described only a macrophagous method of feeding, 
whereby animals that touch the extended third tc 
sixth cirri are immediately drawn inéo the shell by 
the cirri and masticated by the mouth-parts. It is 
therefore interesting to report that some experiments 
in progress show that the adult barndtle can feed on 
& very wide range of organisms, from a size of 1 mm, 
down to 2u. i 

For example, a specimen of Balanus perforatus 
captured and ingested the following organisms, as 
demonstrated both by their removal.from the wgter 
around the bagiacle and their appearance in the 
fecal pellets : S ta . 
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Rate of feeding, as 
ml, water i 





As the minimum width of the spaces in the ‘net’ 
formed hy the third to sixth cirri and the set on 
“them was at’the least 33u in this specimen, it is 
obvious thatethe cirri themselves could not have 
captured the Algae or Bacteria. Direct observation 
showed that the rhythmic beating of the cirri causes 
a current of water to pass over the mouth parts and 
the first and second cirri, which generally remain 
within the mantle cavity. These appendages,, and 
_especially the first and second cirri, bear groups of 
fine sete, of the order of lu wide and spaced only 
about lu apart; this is presumably the filter that 
captures the small organisms. 
It is hoped to give details of the filtration mech- 
anism in a later publication; meanwhile it can be 
ted that the wide range of food capable of 
being eaten by barnacles in part explains their great 
success on the shore and their ability to live in such 
dense communities. 
I am indebted to Dr. M. Parke and Dr. J. A. C. 
Nicol for help and advice in this investigation. 
A. J. SOUTHWARD 
The Laboratory, 
Citadel Hill, 
Plymouth. 
March 4. 


_* Darwin, C., “A Monograph on the Sub-class Cirrepedia. 
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s Costlow, J. D., and Bookhout, C. G., Biol. Bull., 105, 420 (1953). 
3 Gruvel, A., “Monographie des Cirrhipèdes ou Thécostracés”, 472 
(Paris, 1905). 
* Batham, E. Ñ., Proc. Roy. Soc. New Zeal., 74, 359 (1945). 
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Chromosome Numbers in the Rutaceae 


ORIGINAL Chromosome counts for three members of 
the subfamily Corr of the family Rutaceae are 







given as foll Correa backhousiana has n = 16, 
in agreement with the counts for three other species 
. of Correa found by Smith-White'. Evodia danieli 
has n = 40, this count differing from that found by 
Bowden’, who gives n = 36 for material grown on 
the Blandy Experimental Farm, University of 

irginia. My material, originally obtained from 
North China, is now growing in the Royal Botanic 
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‘meiotic metap 


A, backhousiana, first meiotic metaphase, pollen} mother cell, n = 16 (x e. 1,270), 
f. Bodia Sack hase, pollen} ( ) 


ẹ aneuploidy. It is interesting to 





lanielli, first , pollen mother cell, n = 40 (x e. 1,270) (drawing) ® 
hoisya ternata, first Meiotic ¢getaphase pollen mother cell, n = 27 (® c. 1,270) . 
P 
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Gardens, Kew. Iss chromosome númber suggests 
note the &£pparens” 
existence of chromosome within the species™ 
Evodia danielli. C?oisya ternata has n = 27—agirst 
count for the genus. y 
Choisya ternata shows slightly irregular meiosis, 
irregularities being manifested by a few i 
chromosomes at anaphase. When g@llected even at 
the most favourakle growing periodeéhe anthers... 
exhibited a considerable percentage of shrivelled, 
empty or otherwise defective pollen. This may be 
indicative of a hybrid nature in this species. 
Illustrations of he meiotic stages from which 
counts were obtained accompany this communication. 
S. R. DESAI 


Queen Mary College, 
Mile End Road, 


London, E.1. 


* Smith-White, Aust. J. Bot., 3, 287 (1954). 
* Bowden, W. M., Amer. J. Bot., 32, 81 (1945). 


Properties, Function and Origin of the 
Alveolar Lining Layer 


In acute lung edema in the rabbit, fluid and 
foam are found in the trachea. This foam has an 
altogether peculiar oroperty, in that it is unaffect ed 
by silicone anti-foems; these rapidly destroy the 
foams produced by shaking cedema fluid or blood 
serum with air. Equally stable foam is found in 
the bronchi of an animal the respiratory movements 
of which have beer paralysed and into the trachea 
of which a mixture of oxygen and ammonia gas has 
been insufflated for one or two hours ; similar foams 
are obtained from healthy lung by cutting and 
squeezing under wacer, or after introduction of saline 
into the trachea. ‘The stability of such foams ig due 
to an insoluble surzace layer on the bubbles; this 
layer can be attacked by pancreatin or by trypsin. 

(Edema foam is thus not produced by agitation of 
the cedema fluid with air during respiration; it can 
only have been formed by air originally contained 
in the fine air spaces of the lung being broken gp 
into bubbles and afterwards expelled into the bronchi 
and trachea. The ning layer of the bubbles cannot 
have come from the cedema fluid, and must therefore 
have formed the original lining layer of the fine air 
spaces. By drying snd weighing samples of the foam 
of known bubble-size distribution, the thickness of 
the layer (assuming density 1:3) has been found to 
be about 50 A. 

In air-saturated water, bubbles (say 404 in 
diameter) from foam from the lung usually remain 
unchanged in size fer long periods (60 min.), whereas 
similar bubbles from serum and 
otaer foams, owing to their internal 
excess pressure, dissolve and dis- 
appear within a few minutes. The 
surface tension of the lung bubbles 
is therefore zero; or, to put this 
another way, the surface pressure 
of the layer is equal to the surface 
AG tension of the undestying kquid. 

= e Published calcylatio on ¿he 
T ressure balance beteveen the lung 
Miah capiljarigs and tħe alveoli have dis- 
regarded thewsupface teRsion at the 
sharply curVe@, and probably moist, 
veolar wall. If tle surface tension 
were that of an ordinary, liguid, 
es 
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enough guction would be exerted to fill the alveoli 
with a transudate from the capillaries. Means for è 
keeping the surface tension low must therefore ‘be 
.par® of the design of the lung. It is thus evident 
that, the alveoli are lined with an insoluble protein 
@#yer which can abolish the tension of the alveolar 
surface. | 
40-4 bubblesesqueezed from a fragment of the 
eeaxtificially sated iung of a mature fetal rabbit 
{within a few seconds of inflation) and kept in air- 
saturated saline usually contract by about 30 per 
cent in diameter and then remain stable. The layer 
is therefore initially formed by rapid surface adsorp- 
tion from a substance already present in the foetal 
lung. It probably matures somewhat during the 
first few hours after birth. A layer is likewise rapidly 
formed when an adult lung which has been consoli- 
dated is re-expanded. 
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ə The amount of dye in the “micropipette was de: 


termined by calibration with mercury (to 0-01 mgm.) 


or weighed directly (to 0-1 mgm.) ; we use 1 mgm. 


per 1 microlitre. The micropipette was emptied into 


the vein and rinsed with redrawn blood within 
30-60 sec. The dye circulated for 3 min. and in the 
next 30-60 sec. the blood sample was taken. From 
the very moment of injection of the dye to completion 
of the sample (5 min.), the tip of the epipette did 
not leave the vein. The correct arnount of solution 
which did not cause any disturbance in, the eir- 
culation of plasma was determined. * On average, : 
the following amounts of dye solution Were injected i- 
day 2, 0:07 mgm.; day 3,1 mgm.; day 4, 1-3 mpm. ;. 
day 5,2-4mgm.; day 6, 3-5 mgm. ; day 7,44 mgm; 
days 8 and 9, 6-5 mgm. ; days 10-13, 10-15 mgm. ; 
days 14-18, 15-20 mgm.: and from day 19 to the 
first postembryonic day, 20-30 mgm. This amount - 
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By none of the many methods tried have small represented 1-2 per cent of thestotal blood volume, 
bubbles stable in air-saturated saline been regularly in the embryonated egg. From day 14 onwards, a 
produced from blood or from amniotic fluid, The tiny drop of heparin anticoagulant was placed in: 
layer is thus not formed from either of these liquids, the bulb of the micropipette in order to prevent _ 
or from a transudate from the blood. Such bubbles coagulation of the blood sample. This method: 
have been formed from nasal (but not, so far, from enabled us to determine the amount of circulating ~ 

_ tracheal) mucus; they are easily formed from a plasma in the individual embryos except for day ae 
- solution of an extract of hog gastric mucosa (‘gastric when it was necessary to use pooled samples (six 
_ mucin’), and from this solution also a foam resistant embryos). | . _ 
_ to silicone anti-foams has been prepared. These The greater part of the sample was centrifuged in- 
findings suggest that a layer of some form of mucus?, a capillary tube, and the portion of the capillary 
- secreted in the depths of the lung, is the source of containing the dyed plasma was cut off. 5-50 mgm. 


_ the insoluble alveolar lining layer, of plasma was mixed with 1 ml. (up to day 5 with 
This communication is published by permission of 0-5 ml.) of distilled water. The sample was put into | 
_ the Chief Scientist, Ministry of Supply. a microcuvette (optical length” 10:0 mm., content - 
R. E. Púra 220 ulit.) and the extinction read on a Pulfrich — 
Minist Sie stufenphotometer at the wave-length 610 mu. The : 
Ministry of Supply, 3 
Chemical Defence Experimental Establishment, ii a 
a Porton, Wilts. | | 


March 3. 200 


-= Drinker, ©. K., “Pulmonary Oedema and Inflammation”, 26 (Harv. 

ae Univ. Press, Cambridge, Mass., 1950). Courtice, F. C., and Korner, 
PLL, Aust. J. Exp. Biol. and Med. Sei., 30, 511 (1952). 
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A Micromethod for Determination of 
the Circulating Blood Volume in Chick 
Embryos 


-© Wer have devised a method for estimating the 
circulating blood volume in avian embryos from 
somite stages up to hatching, that is, practically 
-from the onset of circulation in the embryo. Earlier 
-publications on the subjecti? are concerned with the » 
second half of foetal life only. | Wynn, 2 | H 4M 17 O 1boste 
In order to determine the volume of circulating p EA E f EMBRYONIC DAYS o 
plasma in chick embryos 1 per cent Geigy blue solu- e er hatching mgtg, 
-tion (Evans's blue) was used. The dye was dissolved f e [15 
“im Ringer solution. The pigment was slowly injected j N 
by means of a glass micropipette, the bevelled orifice : i 
mg. hemoglobin 
glembryo+enembranes) 
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of which measured 50-150 microns in diameter. 
Injection (under Greenough binocular) was carried 
out on the second day of incubation into the sinus 
terminajis close by the anterior vitelline vein, from 
the third day until the fifth into thg vitelline veins, 
fr&n the sixth up to the ninete@th day into the 
allantoic veins, and the twentieth day as well as the 
first postentbyyonic day into the thternal jugular vein. 
The position of veiisénenbryonic membranes makes SO errr tn 
possible a controlled intravascular injection. From 2 5 8 4 14 Og 20 tpostga. o 
the fourteenth day, onwards, the *hecessary prepara- | ó © MBRYONIC DAYS as 5 oy 
tion®of berivasgular c®nnective tissue was performed. Fig. ë ®& 
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amount of dye in the sample was determined fro 
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pituitary may produce-a release of* adrenocortico- 


-_ 


a calibration curve. The relationship between ex- trophic hormone from the anterior lobe. If norma, 


tinction and dye concentration is linéar. -The volume 
of circulating plasma was calculated from the dilution 
of the dye; the circulating blood-volunie from the 
_plasma volume and the,hematocrit. ~ 
. Glass capillaries (diameter 0-1-1 imm., length 
50 mm.) were filled with blood, one end sealed in 
fine-pointed flame, centrifuged for 15 min. and the 
hematocrit? values measured in millimetres.- These 
results were compared with values obtained by usual 
_hematocrit tubes; the agreement was excellent®. In 
' addition to these estimations, the same sample 
served for tHe determination of erythrocyte count 
and hemoglobin. Geigy blue does not interfere with 
the determination of hemoglobin. Up to day 7, it 
is essential to measure erythrocyte count, hematocrit 
and hæmoglobin separately, because Geigy blue 
causes sludging of primitive erythrocytes, whereas 


~ plasma circulation remains undisturbed. 


Embryos ‘were weighed ; on the second and third 
days, respectively, the somite stage was estimated 
supravitally by neutral red (25 and 39 somites- on 
average). For allantois and corrected yolk sac weights, 
Byerly’s data‘ were used. The hematocrit values were 
not corrected ; exsanguinated embryos were weighed. 
For this reason we are obliged to take the absolute 
as well as the relative data in Fig. 1 as maximal. 


Each day of incubation, twelve embryos (White 


Leghorn) were used. Thé upper part of Fig. 1 shows 
the absolute values of plasma volume, hematocrit 
and blood volume, while in the lower part the 
relative amounts of the circulating blood and hemo- 
globin are given. A full account of our experiments is 
to be published elsewhere’ ; meanwhile, we wish to 
emphasize the continuous decrease of the relative 


^ blood volume, in contrast to the fairly constant 


relative hemoglobin from day 8 onwards. Our 
results also make it possible to calculate the basic 
characterisjics of the average erythrocyte from the 
second day of incubation until hatching. 
Z. RYCHTER 
M. Koprscxy 
L: Lempz 
Department of Anatomy, 
Charles University, 
Prague. 
Feb. 9. 
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Neurohumoral Control of the Release 
of Adrenocorticotrophic Hormone 


SIncE the stimuli which activate the anterior lobe 


of the pituitary gland to discharge adrenocortico- ~ 


“trophin (emotional stress, several drugs such as 
adrenaline, and so on) elicit a parallel release of 
antidiuretic hormone from the hypothalamus and. 
from the neurohypophysis!, we thought it worth 
while ,to investigate the possibility that posterior 


-~~ pituitary hormones may play a part in the regulation 


of the secretion of adrenocorticotrophic hormone 
from the adenohypophysis. 


Since 1951, evidence was given that both the ‘ 


antidiuretic and the oxytocie hormoftes from posterior 


© a 2 


dogs the intravenous injection of small amounts 
(1 U./kgm.) of both oxytocic and antidiuretic hormones 


_activates the adeno-ypophysis to discharge adreno- 


corticotrophic hormone and thereafter produces, 
eosinopeenia ; doses even smaller than these (0: 

U./kgm.) produce a greater eosinopeenia when in- 
jected directly in tke cerebrospinal fluad?. 

In normal rats the intravenous or intramuscular 
administration of small amounts of posterior pituitary 
hormones (0-3 U./ras) brings about a fall in adrenal 
ascorbic acid contert, comparable in degree and in 
its time relationshid to that produced by adreno- 
corticotrophic hormone? ; ascorbic acid depletien is 
not due to contamination with hormone of the 
extracts used, since it does not occur in hypophysec- 
tomized rats?, 

Further proof that posterior pituitary hormones 
may activate the anterior lobe was furnished by 
experiments demorstrating that in normal dogs a 
marked and abrupt elevation in blood -thyrotrophic 
hormone-level follows the injection of small amounts 
of posterior pituitary hormones (0-2 U./kgm.) into 
the cerebrospinal flıidè. 

Experiments nov in progress show that posterior 
pituitary hormones. may produce also a discharge of 
luteotrophin from she anterior pituitary. 

The evidence given in the papers mentioned 
suggests that the hypothalamus may control pituitary 
adrenocorticotrophic hormone output by release of 


antidiuretic and/or oxytocic hormone(s), and that _ 


posterior pituitary hormones may be the unidentified 
‘neurohormone’ teaching the adenohypophysis 
through the portal vessels, as suggested by Harris’s 
experiments’. ‘ 

Our findings have been confirmed by several 
authors®, and our hypothesis has been accepted and 
supported also by Ilirsky et al.? and by McCann et al.°. 
Clear-cut evidencs has been provided now by 
Rothballer® and Sy Barrnett*®*, who have shown 
that after exposure of rats to pain stimul the 
neurosecretory material found in the hypothalamo- 
hypophysial system is depleted from the medjan 
eminence and from the infundibular process into 
the portal vessels. to reach the adenohypophysis. 

Further support for our hypothesis is provided by 
the determination of adrenal cholesterol content in 
rats receiving posserior pituitary hormones. 

Forty-eight ma-e albino rats (100-150 gm.) were 
divided into three groups: the first received oxytocic 
hormone (0:3 U./rat ‘Pitocin’, Parke-Davis), the 
second antidiuret-:c hormone (0-3 U./rat ‘Pitressin’, 
Parke-Davis), the third 0:2 ml. of saline solution. 
The hormones weze diluted to 0-2 ml. of saline solu- 
tion and injected subcutaneously. Total adrenal 


_ cholesterol determinations were carried out by the 


method of Sperry and Webb". 

The results obtained are summarized in Fig. 1. 
Antidiuretic hormone produces a significant fall of 
adrenal cholesterol; oxytocin decreases adrenal 
cholesterol, too, kut this fall is not significant. Wher 
the same experiment was repeated on hypophysectom- 
ized rats, the results illustrated if Fig? 2 were 
obtained; there, was no depletiow® of chdlesterel in 
hypophysectomizad rats after administration of either 
antidiuretic or oxygjoeic hormone. This demonstrates 
that cholesterol depletion aftdr injection of posterior 
pituitary hormores is not due to contamination of 
the material@ igjected With adrenocorticotrophic 
hofmone. * 9% °° e? . « > 
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Pifressin Pifacin Controls Pitressin Pitocin Controls 
_ Fig. 1 Fig. 2 
Fig. 1. Effect of the subcutaneous injection of posterior pituitary 
hormones on adrenal cholesterol of normal rats 


Fige 2. Effect of the subcutaneous injection of posterior pang ag 
hormones on adrenal cholesterol of hypophysectomi 


These results confirm that posterior pituitary 
hormones may activate the anterior lobe of the 
pituitary gland to discharge adrenocorticotrophic 
hormone and indicate that antidiuretic hormone of 
the posterior pituitary may be considered as a possible 
neurohumoral transmitting agent. 

Experiments to be published, carried out on 
hypophysectomized rats bearing pituitary transplants 
in the anterior chamber of the eye, demonstrate that 
the action of posterior pituitary hormones on the 
adenohypophysis is direct and not mediated through 


nerve centres. 
L., MARTINI 
C. MORPURGO 
Department of Pharmacology, 
University of Milan. 
Feb. 1. 
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Simultaneous Evaluation of Circulating 
Eosinophils, Polymorphonuclears and 
Lymphocytes by Phase-contrast Microscopy 


WHILE counting blood eosinophils, it may be very 
useful to determine the corresponding numbers of 
the other white cells in the same preparation. This 
can be effected in a simple and reliable way, by using 
phase-contrast microscopy and a modified Zollikofer’s 
solution’, composed of 1 ml. yellow eosin (2 per 
cent aqueous solution, kept in a refrigerator), 3 ml. 
formalin (40 per cent, neutralized with calcium 
carbonate) and distilled water to make up 100 ml. 

* In order to count the eosinophils in dogs, rats and 
man, we used the following technique: the blood 
sample if grawf quickly into a micropipette, carefully 
adjgsted f> the gnark, and, diluted to 1/20 in a 
precisely measured amount of thé fluid described, 
contained in a smal? test-tube (ximjess, approximately 
7 mm. x 50*°mm.,, c6mponly used in serological 
agglutination tests). &s ‘they occur almost instantly, 
fixation and. staining need not bg waited for; on 
the agher hand, _imrmogiate ‘dounting ig not essentéal, 
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provided evaporation of the blood-fluid mixture is 
revented. 
After a few seconds of gentle shaking by” hend, the 


mixture is run into a Fuchs—Rosenthal counting” 


chamber (dimensions : “height 0:2 mm.; counting 
surface, two rulings of 4 mm. x 4-mm,, largo 
squares of 1 mm. side, small squares of + mm. side ;, 
four rulings were always counted for one evalua- 
tion), where the eosinophils appear bright red on a 
clear background, whereas the other unstained white 
blood cells are barely visible as ‘ghosts’. 

By switching over from bright-figld to phase- 
contrast, and preferably from a lower to a higher 
magnification, in a suitably equippetl microscope, 
those ‘ghosts’ become so clearly defined that dis- 
tinguishing between polymorphonuclears and lympho- 
eytes becomes readily possible. Also the blood plate- 
lets are well shown up ; their degree of agglutination 
provides an index of the clotting’tendency in the 
blood sample at the moment. it ‘was withdrawn,” 
being minimal in the most quickly secured, and 
therefore the most reliable, specimens. 

The enumeration of the white blood cells can be 
effected by counting a row of 16 small squares, 
multiplying the results by 100, and thus obtaining 
the number of leucocytes—polymorphonuclears and 
lymphocytes—-per mm.*. To reduce counting varie- 
tions, especially when the number of leucocytes is 
relatively low, two or more rows are checked. 

As usual, and especially in this method, one has 
to wait long enough for the particles to settle down 
on the bottom of the counting chamber. To ascertain 
comparability of results, it is, of course, highly 
advisable to observe a standard routine for every 
step of the procedure and to avoid contamination with 
foreign particles. 

Whenever an immediate count is not carried out, 
two precautions are of the utmost importance: 


- (1) the small test-tubes must be kept closed, preferably 


with a rubber cork ; (2) mechanical shaking for one to ` 
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Fig. 2. ‘Late’ differential counts of white blood cells at two-weekly 
intervals 


two minutes is necessary before running the fluid 

into the counting chamber. As will be proved else- 

where in more detail, not so much the evaporation 

itself but the agglutination of the cells and adhesion 

‘to the glass wall at the edge of the evaporating solu- 
e«n tion must be considered disturbing factors. 

Repeated ‘counts and statistical analysis of the 
results have demonstrated that the white blood cell 
counts obigined by this method agree with those 
found by classical procedures and, as is also the case 
for the eosinophils, show no significant differences in 
the same specimen stored for at least two months, 
and probably for even longer periods. 

Studying he second point, we found, after several 
trials, the most adequate technique to be the follow- 
ing. A 20-ml. syringe was filled with modified 
Zollikofer’s fluid and 1 ml. blood was then drawn 
into it by cardiac puncture of an ether-anesthetized 

‘~~ rat. To exclude very early changes in the cell numbers, 
the preparation was—after thorough shaking of the 
syringe and changing the needle—run directly into 
the counting chambers. Counting was started as soon 
as possible, and repeated at steadily increasing 
intervals up to four hours afterwards. Using the 
rank correlation method of Kendall®, no significant 
trend was found for any cell type, as illustrated also 
by the curve in Fig. 1. The rest of the preparation 

~“ was kept in small test-tubes, closed with rubber 
corks, and countings were repeated about every two 
weeks. Also in this case thare were no significant 
differences ın the results (Fig. 2). 

Although a comparative swudy of other methods 
is proceeding, the most important advantages 

~ of our method can already be summarized here: 
(1) the absolute and relative counts of the different 

white blood cells are obtained in one and the same 
-preparation; (2) the cells are extremely well pre- 


served qualitatively and quantitatively for longer- 


pesiods than has been claimed Before in the litera- 
ture—this might prove usedgl in a reutine laboratory 
dedling with post? samyples ; (3) the counts-may be 
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made as soon as the blood sample is taker»; (4) bye 
introducing small test-tubes in the diluting pros 
cedure, only one piette is needed, and it can be 
used for all the blood samples. - 
These investigatioms were supported by a grant. 
from the Pharmaceutical Laboratories (Dr. J. @ 


Janssen), Turnhout, Belgium. : 


P. J. CRRPENTE O 


Research Laboratory, 
Department of Gynecology and Upstsence, 
University of Ghent. 

Jan. 1. 
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2 Kendall, M. G., “Rank Correlation Methods”, 87 (1948). 
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_ Effect of the Rumen on Dietary Fat 


EARLIER experiments by Thomas, Culbertson and 
Beard! have shown that feeding liberal allowances 
of highly unsaturated oils to steer calves over a 
period of 260 days was without effect on the mean 
unsaturation of the body fat. It has srmilarly been 
shown by Shorland and co-workers? that-the main 
dietary fatty constituent of pasture-fed animals— 
linolenic acid—althcugh present in non-ruminants in 
quantity, appears only in traces in the depot fats 
of ruminants. It Eas been suggested by one of us 
that differences in fatty acid composition between 
the fats of ruminamts and non-ruminants might be 
attributed to modification of the dietary fat in the 
rumen. Reiser? found-that linseed oil emulsions 
incubated with rumen contents showed a diminution 
in linolenic acid consent with a corresponding increase 
in linoleic acid, ind:cating the hydrogenation of lino- 
lenic acid to linolex acid. Hartman, Shorlanf and 
McDonald’ have scggested that such hydrogenation 
would explain the presence of appreciable amounts 
(3-5-11-2 per cent of trans acids in ruminant fats 
and their absence m the fats of non-ruminants. 

More recently, ic association with the Grasslands 
Division, Palmerston North, of the New Zealend 
Department of Scientific and Industrial Research, 
we have studied the effect of rumen contents on 
pasture fatty acids and on linolenic acid, and results 
now recorded servs to indicate the profound effect 
of the rumen on tae dietary fat. 

As previously o2served’, the predominant fatty 
constituent of pasture (cf. Table 1) is linolenic 
(C,, trene) acid; but in the rumen fat, as in the 
ruminant depot fas, this acid is only a minor con- 


- stituent. In the rumen the dietary fat has undergone 


a profound change, so that it now resembles depot 
fat. Particularly noteworthy are the high proportions 
of stearic acid. Huditch® has already suggested that 


‘the relatively high proportions of stearic acid glycer- 


ides in ruminant Jepot fats could arise by hydro- 
genation in situ of preformed oleo-glycerides. The 


Table 1. COMPARISON BETWEEN FATTY AOID COMPOSITION OF CLOVER- 
RIGH PASTURE AND OF RUAN CONTENTS OF SHEEP GRAZING THEREON 
(Faby acids weight per cently r 
+ 


N Tgeaturated 


E EANA tp 
Clover-rich e z 
pasture 95.81] 689 
Rumen con- 
tents of 
Bheep 


is 169 mee 58 92118 joa 20233 
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resent work, while by no means excluding this 
W isibility, shows that stearic acid could arise also 
from the hydrogenation of dietary linolenic acid 
presdht as glyceride or as free acid in the rumen. 

The results recorded in Table 1 do not exclude the 
possibility that the dietary fat is metabolized in the 
rumen and afterwards resynthesized. However, the 
following results ®btained by incubation in a carbon 
m~Vexide atmd’phere of 2-58 gm. linolenic acid (85 per 
cent pure, prepared from conophor oil) with rumen 
contents (144 ml.) for three days at 37° would suggest 
that this is not so to any marked degree. 

The low content of fatty acids in the blank (0-47 
gm.) and the relatively high proportion of fatty acids 
in the sample (2-46 gm.) remaining at the end of the 
experiment are consistent with the view that the 
fatty acids in the-rumen are not appreciably 
destroyed, but that linolenic acid is hydrogenated 
to monoene as well as to diene acids to such an 
extent that, of the 2:19 gm. originally present, only 
0:28 gm. remained. These results accord with 
Reiser’s® view that rumen contents act as a powerful 
hydrogenating medium ; but whereas he has suggested. 
that linolenic acid is merely converted to linoleic 
acid, our work shows that the hydrogenation pro- 
ceeds further to the monoene stage or to stearic acid 
(cf. also Table 1). The results in Table 2 establish 
also the accompanying formation of trans acids (cf. 
Hartman et al”) during hydrogenation. 


em 


Table 2. EFFEOT of SHEEP RUMEN CONTENTS ON LINOLENIC AOID 


(Weights of fatty acids in gm.) 
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ə Behaviour of the Ground Substance of 


Py Rabbit Dermis in the Course of Skin 


Treatment with 3-4 Benzpyrene 


It has been repeatedly observed that in the course 
of cell-growth processes of v@rious nature (embryonic 
tissues’, regenerating tissues in adult animals’,* 
tumours of epithelial and mesenchymal origin, etc.) 
the metachromatic substance is demonstrable, or 
increased if pre-existing, in the intercellular com- 
ponent of tissues. A relationship seems ,to_exist 
between cell-growth processes and production of 
metachromatic substance in surrounding connective 
tissues ; but its nature is unknown. We have there- 
fore studied the genesis of intercellular metachromatic 
substances in the course of experimental oncogenesis, in 
order to establish whethertheir appearance issecondary 
to the already formed tumour or prior to its onset. 

For this purpose seven albino rabbits were used. 
Their backs were carefully shaved; an area of 
approximately 15 cm. x 6 cm. on the right flank was 
painted with a 0:3 per cent solution of 3-4 benzpyrene 
in acetone (prepared by the Hoffman—La Roche firm 
of Basle), and an equally large area on the left flank 
was treated with acetone alone. Four applications 
were given at 3-day intervals. Three days after the 
last application, a skin fragment was removed from 
both benzpyrene- and. acetone-treated surfaces. The 
fragments were fixed ın ethanol at 90°. Microtome 
sections were stained with toluidine 
blue” ‘according to the usual tech- 
nique for the demonstration of 
metachromatic’ substance. 
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Unsaturated n 
Satur- | Monoene Diene Triene Dlene ‘Triene | Trans The; sections from the benz 
ated (a) (a) (b) (b) pyrene-trested skin presented, in 

Rumen contents + 0-41 1-23 | trace | 028 | 0-50 | 0-04 | 026 addition to the epithelial alterations _ 
linolenic acid (sample) which are known to be character- 
Pan contents alone 0°32 015 i: trace trace trace reg istic of the early stages of skin 
ank ec . ý Z í 
Difference 0-09 1-08 — | 0-28 | 0-60 | 004 | 026 carcinogenesis (hyperplasia of hair 


(a) = non-conjugated, (b) = conjugated. 


Work in progress shows that rumen. contents also 
eff&tively hydrogenate linoleic and oleic acids. 
Details of this and of other experiments will be 
reported elsewhere. 

The present results illustrate how the action of 
the rumen may modify the nature of the dietary 
fat before absorption and deposition. The extensive 


i 
hydrogenation of the dietary fat in the rumen not zones, so as to give a stain equal to that presented 
only gives rise to trans acids,.as earlier indicated by by the sections from the acetone-treated skin. 
Hartman eż al.’?, but it also explains the relative From these results it seems reasonable to conclude 
stability of the composition of ruminant depot fats that the appearance of metachromatic substance is a 
independently of the nature of the dietary fat. consequence of the treatment with material which 

T. De aoa will later induce the onset of the tumour, rather than 
R- O Wasi Aii Ton being due to the presence of the tumour itself, since 
nae st at this stage of treatment there is no evidence of 
Fats Research Laboratory, Grasslands Division, malignant metamorphosis in the epithelial cells. One - _ 
Welli n, Palmerston North, cannot exclude also, at the Present state of investiga- 
Department of Scientific and Industrial Research, tions, that in this case the increase of metachromatic 
~ New Zealand. substance, which occurs at the sama time as the 
Jan. 27. hyperplasia of epithelial structures, may have the 
1 Thomas, X. I, Cisbertson, C. C., and Beard, F., Amer. Soc. Animal same unknown significance as this phenomenon has 
aes ee Pe Pie En rea Meeting, 193 (1934). in all the above-mentioned instances, hat is, when =a 
“Brooker, E. G., afd Shorland, F. B., Biochem. J., 48, 80 (1950). n See Ga ake oF fen ewan Bupeenes: 15 
‘ Shorland, F. B,, Bruce, L. W., and Jegson, A. S., Biochem. J.. Be Ora ee ee S 


400 (1952). , 6 
LShorland, F. B., J. Sct. Fog? afl Agric., ®, 497 (1953). 
* Reiser, R., Ped. Prog, 10, 236 (1951). 


? Hartman, pA Shorland, F. B., and MeDowald, a. R. C., Nane, 
17% 185- (1954). e 


* Hildite h, ‘r Th, ukedmer. GI Chem Soc., eo N (1949). 


ru s 


“a 


1+ 


follicles, etc.), a remarkable increase 

of metachromatic substance of the 

dermis. This substance was especi- 
ally evident in the upper layers of the dermis, particu- 
larly around the hyperplastic follicles. Nevertheless, 
some preparations showed that the metachromatic 
substance of the dermis was evidently increased in a 
uniform manner, even in the sites most remote from 
the follicles. The metachromatic substance became 
gradually less evident towards the skin deeper 


This matter, however, seems to be significant and 
to deserve further investigations, because it is desir- 
able to attempt a,determination of the chemigal 
nature of the metachromatic. substance which is 
produced as a result of Parcinogenle treatment. 
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In a recent paper by Sylvén*, observations we In addition,.one anımal had lymphosarconea, one Pai 
reported which apparently deal with the same sub-ẹ spindle cell sarcoma in the mediastinum and three a 


ject: he says that “In healing wounds the meta- 
chromatic material appearesl simultaneously with a 
sharp decrease in mast cell numbers, and this is also 
_. ilustrated during expersmental mouse skin carcino- 
egenesis”. In the absence of the full account of this 
work, it is not possible to state whether his results 
are in accordance with ours. 
This investigation has been carried out under the 
auspices.of the Damon Runycn Memorial Fund for 
_- Cancér Resedrch, New York. 
G. PRODI 


LJ 
Institute of General Pathology. 
University of Bologna. 
1 Holmgren, H., Anat. Anz., 88, 248 (1939). 
t Sylvén, B., Acta Chir, Scand., 88, Supp., 66 (1941). Campani, M., 
and Reggianini, O., J. Path. and Bact., 62, 563 (1950). ; 
. > Sylvén, B., Khin, Wschr., 17, 1545 (1938). Negri, L., and Ferrante, 
R., Arch. De Vecchi, 12, 373 (1949). Sylvén, B., Acta Radiol., 
82, 11 (1949). 
t Sylvén, B., Acta, 10, 169 (1954) 


Tumours induced in Rats with 
4’-Fluoro-4-Aminodipheny! 


WE have made the following suggestions to explain 
the incidence and location of the tumours produced 
in rats with 4-aminodiphenyl end some of its nuclear 
methylated derivatives'. ‘First, that m each instance 
the effective carcinogen- is the’ corresponding ortho- 
hydroxy amine,-formed in the liver and excreted in 
the bile; secondly, that .4-aminodiphenyl! itself is 
largely metabolized to the 4’-hydroxy derivative and 
that little of the ortho-hydroxy amine, 3-hydroxy- 

__ 4-aminodiphenyl, is formed ; and finally, that in the 
metabolism of the more actively carcinogenic deriva- 
tives of 4-aminodiphenyl containing a methyl sub- 
stituent in the 3 position, relatively more of the 
correspondihg ortho-hydroxy amines are produced. 

' Metabolic studies are in progress; m the mean- 
time, we have sought indirect evidence in support of 
these ideas by preparing and testing 4’-fluoro-4-ammo- 
diphenyl. With this substance the possibility of meta- 
bolic hydro#ylation m the 4’-position is excluded by 


the presence there of firmly bound fluorine, and a. 


relatively high yield of the corresponding 3-hydroxy- 
4-aminodiphenyl may be expected. If our theories 
~,are correct, this should result in increased carcino- 
genic potency on the part of the fluoro derivative m 
comparison with the parent amine of the series. 

In a first experiment, 4’-fluoro-4-aminodiphenyl 
was given by subcutaneous injection, in soluvion in 
arachis oil B.P., to twenty-four male albino rats ‘of 
Wistar origin. Injections were made daily, Saturday 
and Sunday excluded. The daily dose was initially 
5 mgm./100 gm. body-weight; but because of 

- toxicity it was reduced progressively over the first 
seven weeks of treatment to 1 mgm./100 gm. One 
rat died at 48 days, and for the remainder the mean 
overall duration of dosing was 143 days, the mean 
total dose of the compound 199 mgm./100 gm., and 
the mean survival time 515 days (limits 381 and 626) 
from the start*of dosing. Neoplasms were found in 
every one of these twenty-three animals, the number 
in whid the following organs were primarily involved 

*" being t 


Liver 22 f 
dne 20 (at least 10gbilaterally) 
E Intestine 8 (6 large intestine only) 
Pancreas ®8 fexangne adencmata) 
Testis P 3 (interstitial cell tumours) 
f © e 


subcutaneous sarcoma at the site of injection of the 
solution. : 

For ‘eleven male and eleven female rats treated 
similarly with 4-aminodiphenyl itself, the mea 
duration of dosing was 306 days; the mean total 
dose 456 mgm./100 gm. and the mæn survival time 


477 days (limits 227 and 677). Tumours attributa hte "” 


to the compound w=re found in seven male and six 
female rats, apart Iiom sarcomata local to the in- 
jection site and ons sarcoma of the liver probably 
due to Cysticercus fasciolaris. 

From this bmited comparison 1t would appear that, 
quantitatively, the 4’-fluoro derivative is more 
actively carcinogeni: than the parent amme. How- 
ever, the introduction of the fluorine atom changes 
the whole pattern of tumour incidence. Whereas 
with 4-aminodipheryl the commonest tumours were 
intestinal, such beirg found in seven of the thirteen 
tumour-bearing rats, the main targets of attack with 
the fluoro compourd were the liver and kidney. 

The changes seen. ın the liver in the latter animals 
comprised a variet of abnormalities leading up to 
hepatomata and chclangiomata. These often occurred 
together, and in some instances in remarkably com- 
plex and intimate mutual relationship. The tumours 
of the kidney were of tubular origm and ranged in 
size from the micrescopic to masses 1-0-2-0 cm. in 
diameter. They wer> frequently multiple but appeared 
relatively benign; no metastases were found. A 
more detailed description of these tumours and their 
histogenesis is ın preparation. 


J. A. HENDRY 

J. J. MATTHEWS 
A. L. WALPOLE 
M. H. C. WILLI®MS 


Imperial Chemical —ndustries, Ltd., 
Hexagon House, 
Manches-er 9. 

April 37. 


i Walpole, A L , Wilhame, M. H. C., and Roberts, D. ©., Brit. J. In@usts 
Med., 9, 255 (1952) 


Loss of Biolosical Efficiency of Cattle~ 
dipping Wash containing Benzene 
Hexachloride 


Bartas with capacities of several thousands of 
gallons are used in the principal cattle-raising countries 
in the control of sicks on cattle. The cost of the ` 
insecticide required to fill these baths is high, and’ 
the result is that trey are used for one to two years, 
often longer, without being emptied and cleaned. 
As it is necessary, particularly in Africa, to dip large | 
numbers of animels frequently, the baths become 
very foul. In 1946 benzene hexachloride (B.H.C.) 
was first used in South Africa for control; but its 
initial efficiency cropped rapidly m several baths, 
after use for a few months. Whitwall, Bradford, 
McHardy, Whiteread and Meerhglz* reported jn- 
ability to detect €lteration in the Sanat content™ 
of such wash, but “the methods of chemical analyses 
used in their investigation wege not sperific for the 
y-isomer” (Roulstorf and itehcock*). ,Technicak 
B.H.C. containing about 13 per cent of the y-isomer~ 
was, being usdi, cha the.loss of efficiency was not 
proportional to the loss of tote? isomers. “After esh 
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Initial B.H.C. | Fanal B H.C. | Increase in ionized Cl 
{per cent) 


Isomer 


{per cent) {per cent) 





insecticide restored inh ficiency, deterioration 
was then more rapid than before. Similar experience 
was reported wherever y-isomer was only slightly in 
excess of that required for biological control. In 
Australia, where a much higher concentration was 
used? loss of efficiency was not observed in the field, 
although recent determinations by the partition 
chromatographic method show disproportionate loss 
of y-isomer with loss of total isomers. Thus we have 
found in the B.H.C. contained in six samples from 
two baths in Queensland 2-9-7-8 per cent y-isomer. 
The y-isomer content of the B.H.C. used for these 
baths was approximately 12 per cent. Similar 
results are reported by Roulston and Hitchcock’. 

The cause of the loss of biological efficiency has 
been investigated in these laborateries for several 
years, and it has been shown that it is due to direct 
or indirect action by bacteria on the y-isomer. 
Conditions in a cattle-dipping bath were imitated in a 
laboratory by adding fine soil, cattle fæces, urine and 
extracts of scrapings from cattle hide at weekly 
intervals to suspensions of finely ground B.H.C. 
Initially, technical B.H.C. (13 per cent y-isomer) was 
used and biological efficiency was tested, using 
Calandra granaria. After a few months the loss was 
not proportional to the loss of total B.H.C. determined 
chemically by dehydrochlorination with alkali. Ex- 
periments with pure single isomers showed the y- 
isome@ to disappear at nearly six times the rate for 
the «-isomer. The results of this series of experiments 
after 68 weeks are given in Table 1. 

Losses of unchanged isomers occasioned by vol- 
atility during the period of these experiments were 
estimated to be: «, 0-004 per cent; 8, nil; y, 
0:@7 per cent and 8, 0-006 per cent. 

The rates of decomposition of the «- and y-isomers 
differed from those of these isomers when they are 
dehydrochlorinated by treatment with alkal’. Naka- 
jima, Inagaki and Tati‘ found the y-isomer gives 
benzene at a greater rate than the «-isomer by the 
action of zinc powder ın aqueous alcohol. 

Further evidence of the unusual mechanism of 
breakdown came from the observed more rapid 
increase in the ionized chlorite contents of prepara- 

«tions of the y-isomer than of those of the a-isomer. 
After 50-70 weeks, five to six atoms of ionized chlorine 
had been obtained from each molecule of the y-isomer 
destroyed, but approximately only three from each 

~ of the a-isomer. The results of one series of experi- 
ments are given in Table 1, column 4. 

Bacterial action appeared to be the only explana- 

tion for these results. A range of organisms was 


therefore grown with pure y-isomer in peptone-serum ! 


Table 2 
















ad Gamma isomer 







ae recovered 
e B.H.@. {© unchanged 
. Ta ther gent) (age < on (per cent) 
P E A NA 
~l! Control (nd ohiorats 0:103 0 084 18 
Exp. 1 2 (chlorate added) 0:100 0 098 88 
Exp. 2 chlorate added), a Oor G07 , 82 e 
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broth ; the growth of the anaerobes particularly was 
eaccompanied by substantial destruction of benzene 
hexachloride. 

If the hydrogen produced by certain bacteria 


could dechlorinate B.H.C., an explanation for the , 


observed facts would be f@rthcoming. Gases pro- 


t 
+ 


duced from cultures of Cl. sporogenes and B. coli" 


in suspensions of pure y-isomer were led through a 
mixture of nitric and sulphuric acids, and et intervals 


nitrogen was passed through the cultures and appar- . 


atus. ‘Traces of benzene were usually detected in 
the head space withm seven days, ‘with further 
quantities appearing regularly until the growth-rate 
of the bacteria became slow. The benzene was 
estimated by the method of Schechter and Horn- 
stein’. In addition to the m-dinitrobenzene recovered, 
a small amount of dinitro-chlorbenzene was also 
detected ın one experiment; this was identified by 


~ 


3 


the colour produced with pyridine and sodium —s 


hydroxide*. Benzene had also been detected in 
samples of cattle wash obtained from South Africa, 
and no benzene was produced in controls to which 
no B.H.C. was added. 

It appears probable that hydrogen produced by 
bacteria brings about dechlorination of the y-isomer 
and, to a slight extent, of the «-isomer. 

Confirmation appears to come from experiments in 
which, after adding fouling materials to suspensions 
of benzene hexechloride.(11-12 per cent y-isomer), 
sodium chlorate (0-1 per ĉent). was added to each 
preparation initially and at. monthly., intervals. To & 
control preparation nô: chlorate “was added. The 
results of analysis after. fifty weeks are given in 
Table 2. 7 - 

This work has been ‘earrigae out _by a number of 
entomological, chemical and bacteriological workers 
in these laboratories with the co-operation of their 


colleagues in South Africa and Australa. It ıs 
proposed to publish fuller results elsewhere. 
e 
JAMES ALLAN 


- 


Cooper Technical Bureau, 
Berkhamsted, Herts. 
March 4. 


1 Whitnall, A. B. M., Bradford, B.; MoHardy, W., Whitehead, G. B., 
and Meerholz, P., S. Afrie Sci., 8, 112 (194 8). 

2? Roulston, W. J, and Hitchcock, L. F., Nature, 172, 546 (1953). 

3 Cristol, S F. J. Amer. Chem. Soc., 83, 338 (10947). 

ia Saa M., Inagaki, K., and Tati, T., Botyu Kagaku, 18, 107 

5 Schechter, M. S., and Hornstein, G., Anal. Chem., 24, 644 (1952). 

‘Ginzburg, S. L , Khim. Prom, N.Z., 23 (1947) 
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Biochemical Variations in Inbred Mice 
ATTENTION has been directed to skeletal variations 


~ 


within inbred mice strains by Griineberg' and by __ 


McLaren and Michie’. The latter workers have 
surveyed most of the available substrains of C,H 
mice and have found that they fall into two general 
categories having either five or six lumbar vertebre. 
In the course of studies on the response of liver 
8-glucuronidase to hormone injections, it has now 
been found that there are two quite distinct levels 
of this enzyme in certain C,H substrains, agd that 


A 


this difference represents a genetical variation in the~ 


C,H strain. 

Fishman and Farmelant? and Law, Morrow and 
Greenspan*t have previously observed that there %are 
two general levls of aMftivity inbred strains, & 


p 
7 


s 
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Table 1 
C,H substrain Liver glucuronidase” 
activi @ 
Two substrains derived before 1938 in S 220 
the United States 1250 
Imperial Cancer Research Fund heen 220 
Leeds (1942) 300 
Glasgow z e cre 2,910 
Birmingham 1950 3,150 
Chester Beatty (present stock) 2,520 


‘high’ level of about 3,000-4,000 units in most 
strains tested, but also a ‘low’ level, 250-400 units, 
in C,H and AKR strains (units: ugm. phenol- 


i phthalem liberated from phenolphthalein glucuronide 


b 
j= 


„m~ &ctivi 


per hr. per gm. wet tissue’). In Table 1 are listed 
the liver glfticuronidase activities determined in a 
number of 0,H substrains at present kept in Britain. 
All are descended from a group of C,H/Bi (Bar 
Harbor) originally supplied to the Chester Beatty 
Institute in 1938, the dates of separation from this 
line being shown in brackets. 

Two substrains separated before 1942 belong to 
the expected low group; but the other three sub- 
strains, including the original line, have high glu- 
curonidase levels. It would therefore appear that 
some change or mutation, which finds expression 
as this difference in enzyme activity, took place in 
the Chester Beatty stock between 1942 and 1948. 
In view of these observations the possibility that other 
similar biochemical variations in inbred strains may 
occur must be taken into account when comparing 
results obtained on supposedly ‘pure’ strains by 
different workers. vrst: 

It is not known in -this case whether there is any 
difference in the incidence, of spontaneous mammary 
tumours in these ‘high añd ‘low’ substrains; but 
this is being inyéstigateds. “By -:crossing a high strain 
(Strong A) with a low One (C,H), Law et al.4 showed 
thatthe presence of- high glucuronidase activity 
was associated with a single dominant gene. Cross- 
breeding experiments between ‘high’ and ‘low’ C,H 
substrains and between COs, (high) and C,H (low) 
have confirmed this observation. . 

I wish to thank Drs. J. Craigie, L. Foulds and 
P. R. Peacock, who supplied mice from their stocks 
for measurement, and Dr. Anne McLaren for supply- 
ing hybrid mice and information about the origin 
of the O, H” substrains’ ‘prior to publication. 

D. Hamer 

Cancer Research Laboratories, 

Medical School, 

Birmingham 15. 

March 9. 

1 Griineberg, H., Nature, 173, 675 (1954) 
3 MoLaren, A., and Michie, D., J. Embry. Ezp. Morph., 2, 149 (1954). 
* Fishman, W. H., and Farmelant, M. H., Endoerin , 52, 536 (1953). 


‘Law, L. W., Morrow,- A. G., and Greenspan, E. M., J. Nat. Cancer 
Inst., 12, 900 (1952). 
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Potentiating Action of Chlorpromazine 
and Reserpine 


Tas laboratory has previously reported that 


w B- -diethylaminoethyl diphenylpropylacetate hydro- 


chloride (SKF 525-A) potentiates the pharmacological 
of a variety of drugs by interfering with 
their rate of detoxication»? Recently, we have 
become interested in the potentiating effects of 
chiorpromazine and reserpine, dfugs widely used for 
their a aaa a Chlorpromazine is reported 
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ie 1. INFLUENCE OF CHLORPROMAZINE ON vframox 0 OF ACTION 
AND METABOLISM OF HRXOBARBITONE AND MI : 
Adult male mice received, _ntraperitoneally, paxohachicone ne (100 pat 
kgm.) or ethanol (4 gm-/lem. ın 60 per cent solution) toget 
chlorpromazine (6 mgm./=gm.). Mace given the hypnotics without 
chlorpromazine served as controls. The animals assayed foe heros. 
barbitone were killed 20 min. after drug administration; those assay 
for ethanol were killed acter 80 mi es in brackets rofer to 
number of animals i IM eac gorio. e 


Brug metabolized at 
degiht (per cent) 


"INDI | Chlor- 
promazine | Controls | promazine 
treated trea, 


Duratbn of hypnosis*t 
(min.)- 


46+8 (12) | 56+4 (5) 


5944 (5) 
160+13 (6) | 2941 (6) 


Hexsbarbitone | 1946 d2) 
I. 979 28+2 (6) 


Ethano 





-* Time from ss to return of righting reflex 
t Mean -- standard deviation 


to potentiates the action of a number of central 
depressant drugs, insluding barbiturates and ethanol®. 
We have been able to show that reserpine as well as 
chlorpromazine potentiates the hypnotic action of 
hexobarbitone and ethanol; and furthermore, that 
neither potentiating agent influences the rate of 
metabolic transformation of the hypnotics but acts 
presumably by increasing the sensitivity of the 
central nervous syssem. 

The sleeping times of mice injected with chlor- 
promazine and hesobarbitone were compared with 
those of mice injected with hexobarbitone alone. 
Table 1 shows that mice given 100 mgm. per kgm. of 
hexobarbitone together with 5 mgm. per kgm. chlor- 
promazine slept ccnsiderably longer than animals 
given. only the barbiturate. 

In another series of mice, the effect of chlor- 
promazine on the rate of bio-transformation of 
hexobarbitone was investigated. At a given time, 
the animals were killed by a blow on the head, 
homogenized in a Waring blendor in four velumes 
of phosphate buffer, pH 7, and the concentration of 
barbiturate assayec in an aliquot of the homogenate 
by a method previously described?. As shown in 
Table 1, chlorpromazine did not influence the meta- 


~bolism of the barbiturate. Table 1 also indicates that 


chlorpromazine potentiated the hypnotic actiog of 
ethanol, again without changing the rate of metabolic 
transformation. In these experiments ethanol was 
assayed enzymatically in the whole animal homo- 
genate, according to. the method of Bucher and 
Rodetski*. 

Chlorpromazine: by itself in a dose of 5 mgm. per 
kgm. produced onfy a mild sedation, and even ten 
times this dose failed to- produce hypnosis. 

It was determired-that chlorpromazine did not 
exert its potentiating effects by changing the uptake.. 


Table 2. INFLUENCE OE R ES ON DURATION OF ACTION ANB 
METABOLISM OF HEXOBARBITONE AND ETHANOL IN ANCE 
Adult male mice receivec, intraperitoneally, reserpine (> mem mgm /kgm.) 
and, 1 hr. later, hexoba=bitone F100 mgm. ) or ethanol (4 ney 
kgm. in 60 per cent soludion). Mice given the hypnotics alone served” 
as controls. The animals assayed for hexobarbitone were killed 30 min. 
after barbiturate admin-stration; thosg assayed for ethanol were 
killed after 120 min, Adal animals were kept at 35°C. to minimize 
the hypothermia otherwise produced by pretreatment with reserpine. 
Figures in brackets reser to number of animals in each serios 





Duration of hypnosis*t Drea metabolized at 
(min.) death}, fper cent) 
a as EEE — 
Reserpine Reserpine 
treated treated 
48+8 (3) 
4546 (5) 
* Ti mo fren loss te return of  pighting reflex 
s + Mein + Sandard deviatio - @ 
pa ae ° 
A s j ame. 
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of the hypnotids ‘by the brain. Animals killed at 

ious times after injection of the hypnotics showed 
no significant differericg in the concentration of 

b®urate or alcohol in the brain, regardless of 
whether or not the animals had also received 
q@lorpromazine. This indicated that the effects of 
the potentiator did not result from an increased 
concentration of éhe hypnotics inthe. brain. 
Wmmkéserpine,* which exerts tranquilizing effects 
similar to those observed with chlorpromazine, was 
also-found to potentiate markedly the effects of 
hexobarbitone and ethanol. Its effect on the latter 
compound was especially striking (Table 2). Like 
chlorpromazine, reserpine did not affect the rate of 
bio-ttansformation of the two hypnotics (Table 2) 
or alter their uptake by the brain. 

The mode of potentiation induced by chlorprom- 
azine and reserpine is obviously different from that of 
SKF 525-4. This difference was shown in another 
way.. When SKF 625-A was given intravenously to 
mice or dogs which had just recovered from hypnosis 
induced by hexobarbitone, the animals were not 
visibly affected; but if chlorpromazine was given, 
the animals reverted almost immediately to a deep 
hypnosis. This shows that chlorpromazine causes 
subhypnotic amounts of hexobarbitone to become 
hypnotic, and is therefore a true potentiator, in 
contrast to SKF 525-4, which acts merely as a 
prolonging agent. 


BERNARD B. BRODIE 
PARKEURST A. SHORE 
STANLEY L. SILVER 


Laboratory of Chemical Pharmacology, 
National Heart Institute, 
National Institutes of Health, 
Bethesda, Md. 
Rosert PULVER 
” Geigy Company, Basle. 
April 6. 
1 Axelrod, J., Reichenthal, J., and Brodie, B. B., J. 
Exp. Therap., 112, 49 (1954). 
3 Cooper, J. R., Axelrod, J., and Brodie, B. B. J. Pharm. and Exp. 


Therap., 112, 55 (1954). 

sC voien, 8., Fournal, J., Ducrot, R., Kolsky, M., and Koetchet, 
ian Sa he ant. apen e , 82, 305 (1968). 
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and Rodetski, M., ' Blin. Wochensch., £9, 616 (1951). 
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Phosphorylase Activity in Relation to the 
Layering of Starch Granules 


ARTHUR Mever firmly believed that the layering 
of starch granules corresponded: to ‘the alternation of 
day and night, and this belief MiS, still shared by the 

‘“Buthors of modern text-books*! If this were true, 
hen layers should disappear ‘when starch granules 
develop under constant outer conditions of ilumina- 
tion, temperature and moisture. The only positive 
“result of such an experiment was reported by van’ de 
Sande-Bakhuyzen for wheat. All other results appear 
to be negative. Salter found layers when starch 

Leranules grew in darkness, Fischer observed them 

after constant illumination, and according to Kuste 
poe then twoglayers could be deposited during one 
ay 

a» ocently, sipar results have lweén obtained for 
potato starch withemore accurate methods!. There- 
fore, the layers must gbe depdsitéd as the result of 

an inner rhythmic*pyocess, whith, of course, might 

„accidentally coircide with an outer rhythm. One 
possibility would þe a’ fluctugffon „in enzymatic 
activity, es ener by Binning and Hessi. © A 
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day-night periodicity has been eee by Russian 
investigators for the phosphorylase activity of 
potatoes, and Shaw? mentions the possibility of a 
seasonal fluctuation in wheat under the influence of 
light. 

We have measured phosphprylase activity in young 


i 


wat 


actively growing potatoes of about 1-5 cm. diameter ,° 


during 24-hr. periods at 6-hr. intervals. Stem cuttings 
of potato plants were’ planted in washed river sand 
in @ greenhouse and allowed to root and form small 
tubers. All cuttmgs were grown in one container 
and received the same treatment. 20-80 grn. sliced 


tubers were treated with cold sodium hydrosulphite, 7 


extracted with 0-05 M cold citrate buffer pH 6-5 in a 
blendor for 3 min., the extract filtered and centri- 
fuged: 1 ml. of the extract was allowed to react 
with 1 ml. of substrate containing sodium fluoride, 
mercuric chloride, soluble starch and glucose-1-phos- 
phate in quantities indicated by the work of Porter’. 


The pH was kept at 6-5 with citrate buffer and the - 


temperature at 30°C. After 5 min., the reaction was 
stopped with cold trichloroacetic acid, the pH-of the 
mixture brought down to 4 with sodium acetate, and 
inorganic phosphate estimated by the method of ' 
Waygood‘. All determinations were done in duplicate. 
The results of two series, one starting at 6 a.m., the 
other starting at 10 a.m., are given in Table 1. 


Table 1 
Time of sampling Phos / Diem = weight 

0 36 6 

4 : si 2 

8 ` 348 - 
10 Jna 33 0 

12 -3234 vis 

18 arge bg ° 833-8 ~ 
18 4 „3774 > EÑ 
22 : 31 Borie m ats 

x ‘ae! 


ae ee 

The results’ do not show an appreciable -diurnal 
variation of phosphorylase activity, and therefore” it 
is more likely that the shells of a staxch granule 
find their origin in rhythmic depositions conditioned, 
for example, by periodically occurring diffusion 
gradients. 

As it has now been well established that phos- 
phorylase is located -in-.the plastids, dut that it 
escapes from these structures as soon as the cells are 


pa 
r 


‘he 


k 


~ 
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damaged’, we can assume that determinations in | 


extracts from comminuted materials give the total 
amount of phosphorylase available. However, as 
Russian investigators (cited by Weier and Stocking’) ~: 
noticed stronger absorption of invertase by plastids 
in the light than in the dark, the possibility of similar 
rhythmic processes in the plastids of the potato cannot 
be entirely excluded. It is also possible tlrag; as 
indicated by recent work®, phosphorylase is less in- 
volved in starch synthesis than we hitherto thought. 

This work is part of an investigation supported 4 
by atgrant:.from the South African Sovga for _ 
Scientific ‘and Industrial Research. e 


N. P. Bankyirermen 
M. I. Mgpxm 
Department of Botany, 
University of the Witwatersrand, 
Johannesburg. a 
Feb. 14. 


1 Bunning, E , and Hess, C., Naturwiss., 41, 339 (1954). e 
? Shaw, M., Can. J. Bot., 32, 523 (1954). 
è Porter, H, K., J. Exp. Bot., 4, 44 (1953). 
1 Waygood, B. R., Can. J. Reg., 26, 461 (1948). 
s Weler, T. E., and StocMing, C. R, Bot. Rev., 18, 14 (1952). @ 
°Ewart, M. H., Simi@ovitsch, We and riggs, D. B., Plant Physiol., 
29, 407 (1954). 
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Effect of Particle-Size on the Quantitative 
Determination of Quartz by X-ray 
Diffraction l 


A GEIGER~MULLER counfer X-ray diffractometer 
has been built in this laboratory? for the quantitative 
“analysis of mmeral dusts. One of the first tasks of this 
apparatus was the measurement of quartz content 
in airborne dusts, lung residues and similar material 
arising in stlicosis research. It was therefore necessary 
., to examine the accuracy with which such determina- 
tionsecam be,made, and in particular the ‘effect on 
-Z their accuracy of the particle-size of the quartz. 
Closely grided size-fractions were prepared by 
repeated sedimentation or centrifuging; their size- 
distributions were determined by optical or electron 
microscopy, and the’mean size d of each fraction 
expressed in the form d = Xngd*/Xngd*, where na is 
the number of particles in a small size-range of mean 
diameter d. The peak intensities of the 1122 line of 
quartz (spacing 1-82 A.) are shown as a function of 
. d in ‘Fig. 1; they reach a maximum at d = 2u 
` approximately, and fall off for d both larger and 
smaller than this value. The lower intensities for 
larger particle-sizes are to be expected as a result of 
extinction ; those at smaller sizes are attributed to 
the existence of the ‘amorphous layer’ previously 
reported®. The broken part of the curve refers to 
samples from which an attempt has been made to 
remove the ‘amorphous’ layer by etching with hydro- 
fluoric acid. (The sizes of the etched samples were 
' determined afresh by microscopy.) 
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‘The effects of this ‘layer’ have been since studied 
in detail, and results to be published elsewhere 
suggest that it'is not a clearly defined amorphous 
shell ‘surrounding perfectly crystalline material, but 
\ rather that a gradual increase in crystallinity occurs 
; from the surface of a particle towards the interior. 
This idea is confirmed by the fact that ‘for particles 
less thun 0-5y. in size the full intensity of the diffraction 
line is not reached after etching ; thesé>particles are 
presuni*bly too small for the crystal lattice to be 
undisturved eyen at the centre. A few measurements, 


in which integrated areas. of diffraction lines were - 


\ measured, confirmed these observations; the total 
| reduction in antegrated intensity at small particle- 
<7 sizes is somewhat less than that in peak intensity, 
\ since he peak measurement is affected to some 
«~ extent by particle-size line-broadening ; but it is not 
possible to account for the whole reduction in peak 
intensity in this way. k 
‘Thus in order to make accurate 


determinations of 
quartz by X-ray gj 


actiot® it is necessary to know 
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its particle-size distribution and, pakbly, whether 
it has received trestment equivalent to etching. | 
the size range 1-20,, the error introduced by i iu 
these effects is of the order of 12 per cent, for 


correlation with medical studies this error: 
insignificant. . i 
We wish to thank Mr. J: Cartwright of this 
laboratory, who Getermined the particle-size dis- 
tributions, and ‘tc- acknowledge t eepxperimeptal 
assistance of Mr. B:-Russell and Miss A. V. Sanderson, 
Our thanks are due to the Director of the Safety in 
Mines Research Establishment and the Ministry of 
Fuel and Power for permission to publish this 
communication. 
R. L. GORDON 


~ - G. W. HARRIS 
Safety in Mines Research Establishment, 
Shefield 1. 
Feb. 28. 


1 Arndt, U. W., and Nelson, J. B., Brit. J. App. Phys , 5, 417 (1954). 
Gordon, R. L, and Harris, G. W., Safety in Mines Research 
Establishment Research Report No. 137 (in preparation). 


2 Nagelschmidt, G., Gordon, R. L., and Griffin, O. G., Nature, 169, 
539 (1952). Gordon, R. L., Gnffin, O. G., and Nagelschmidt, G, ` 
ety in Mines Research Establishment Research port No. 52 
(1952). 


Unusual Waveguide Characteristics 
associated with the Apparent Negative 
Permeability obtainable in Ferrites 
B ann H in a magnetized ferrite material are 


related, not by a scalar permeability, but by a tensor 
of the form : - 





p= je 0 
jk p 
0 0 Hz 











where z is the direztion of the magnetizationie If a 
plane wave is propagated along the z direction and 
is circularly polarized, the permeability associated 
with the transverse components in the vy plane 
assumes the form : 


Ex 
’ 


where the sign depends on the direction of the circular 
polarization. In many ferrites at 10,000 Mc./s., k is 
greater than u and the effective permeability for 
right-handed polarization about the field direction is 
negative. The prcpagation constant, which is pro- 
portional to the scuare root of the permeability, is 
imaginary andthe wave is evanescent. 

However, an interestirig case occurs if such a wave 
is generated in a waveguide. In order that the electric 
field at the wall shciild'bé zero, a transverse variatio® 
of field arises, and for H-modes this is associated wit 
the longitudinal permeability uz, which is of the order 
unity and is posifive. If it is assumed that the 
transverse permeability (u — k) is unaffected by thé”” 
guide walls, which is qualitatjyely justified by the 
rigorous theory of fuhl and Walker*, the propagation 
constant in the ferrite, yg, follows from the equationems 


meee 
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(u + k) Hi 
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R > 
where y, is the fres-space propagatioh constant and 
y: is mversely propoytioral tg the size ef guide, and 
g is the dielectric cofistant ef Theserrité6. For a wave- 
guide of very large =1ze y, is maginary, and*the Wave! 
evanescent. As w> sizg of guide is reduced, so the™ 
atfenuation décreages until a sritical | point is reached 
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corresponding® +o ‘the cut-off in an isotropic material 


: permeability yz. Beyond this, yg becomes positive 
wave is propagated. This propagation should ® 


contjnue down to zer waveguide size, and the 
«e@uide wave-length will decrease progressively and 

indefinitely. It can also be shown that the group 

Pelocity of the wave is negative and therefore that 

the wave travel is in the opposite direction to the 
Lenergy flow. 

_esults of an experimental investigation on two 

*“sizes of ferrite-filled circular waveguide are shown in 

; a l1. The diameters were 1/8 in. and 9/16 in. 
respectively, below and above the cut-off diameter 
at 10,000 Mc./s. as normally calculated, assuming an 
isotrppic permeability equal to uz. The attenuation 
is plotted against magnetic field. The full curves 
for positive field refer to the case where the effective 
transverse permeability is negative, and it is apparent 
that the attenuation is greater through the large- 
diameter waveguide. The dotted curve for negative 
field is of the normal type for positive permeabilities, 
and the small waveguide is beyond cut-off. It was 
also confirmed experimentally that in the anomalous 
propagation in the 1/8-in. diameter guide the phase 
velocity was negative. 

Experiments were not carried out on the effect 
of varying the wave-length ; but it would be expected 
that the small-diameter waveguides would continue 
to propagate as the frequency is reduced over the 
whole range that u — k ıs negative. This lies between 
the gyromagnetic resOnance frequency, given by 
w = yH, and the inversion frequency given by 

= YB, where y is the gyromagnetic ratio of the 
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electron, and H ‘and B are the magnetic field and 
induction, respectively, ın the ferrite. 

G. H. B. Tompson 
Standard Telecommunicgtion Laboratories, Ltd., 

Progress Way, Great Cambridge Road, 
Enfield, Middlesex. g April 14. 

1 Polder, D., Phil. Mag, 40, 99 (1949). ri 
2 Suhl, H , and Walker, L. R., Bell System Tech. J., 38, No. 3, 579. 
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A Double-walled Vessel for the Distilla- T 
tion of Highly Inflammable Liquids 


THE apparatus described below! provides a safe 
means of distilling or refluxing highly inflammable 
liquids. It has the added advantages of heat economy 
and the avoidance of bumping. The inner portion A 
of a double-walled vessel (Fig. 1) contams the liquid 
to be distilled or refluxed, C, and ıs connected by 
joint G to a condenser in the appropriate position. ~ 
The outer portion B is connected to a reflux condenser 
E and contains, therefore, only a small amount of 
inert non-inflammable heating liquid D, with a, 
boiling pomt slightly m excess of that of C. In view 
of the enclosed nature of the heating bath, a sur- ' 
prisingly small external heat source suffices, and 
very even heating of the entire vessel A occurs with 
little bumping. 





Fig. 1. A, internal flask, round or elongated, with all-glass sea 

at H; B, outer jacket; OC, liquid for distillation; D, higher 

boiling point ; E, water-jacketed condenser; F, thermometer 
pocket ; G, ground joints; A, all-glass seal 


- Dimensions of the apparatus are not critical, 
though the distance between the bottoms of A and B 
should be sufficient to avoid direct contact of -> 
liquid D with vessel A. 

The advantages of the apparatus are that fire risk _ |.’ 
is largely eliminated, since the simultafieous fracture *. 
us wuu yessels together is improbable; in this un- 
likely event, the inflammable liquid would be mixed 
immediately with the non-inflammabfe bath liquid! + 
A break of vessel A or B only would not be 
dangerous. 
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C. C. Sarre 
Department of Colloid Science, i 
University of Cambfidge. Jan. 21. e 
3 Provisional Brit. P&tent No.&%07. ° 
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E r * (N THE DEPARTMENT OF MATHEMATICS—The Clerk to the Loven 
! FO RTH COMING EVENTS Pedy, ee nae ea onton eT Ste 5). f » I 
l A z ; x . SISTANT LECTURER uate in physics, chemistry, me A 

, (Meeting marked with an asterisk * iz open to the public) biology or engineering) IN Dental MATERIALS—The Registrar, “fhe 

ü University, Manchester (Julr 6). pe m 
! Tuesday, June 28 P LECTURER 4 B AGRICULTURAL BOTANY at he University of Sydney, i 
’ R ag ustralia—The Secretary, Association of Universities o e 

BRITISH PSYCHOLOGIOAL SOOIRgY, SooraL. PSYOHOLOGY SECTION Commonwealth, 36 Gordon Square, London, W.C.1 (Australa, July 6)@ 

in the Psychology Department, Birkbeck College, Malet Ree CHEMIST (with a good honours degree or equivalent qualification) 
Topoon ea ee Hea Ra ahoda: ‘Some Social ry Tum COAL SURVEY LABORATORY, Newcastle-upon-Tyne, for 
mplications o: erences in Mental Abilities”. analytical investigational wcrk—The National Caml Board, Establish- 


2 I 
í Tues day, June 28—Satur day, July 9 ments (Personnel), Hobart Mouse, Grosvenor Place,ebondon, S.W game 
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be. 


quoting SS (July D. - ' Tien 
ne ee are MION (at Earls Court ASSISTANT, Grade B (with.a good honours degree in chemistry an ' 
ondon, 8.W,).* f 
bad 


referably with benching arpanenpe) -Tne Clerk to the Governors, 

oolwich Polytechnic, Loncon, S.E.18 (July 9). 

ASSISTANT LECTURER IN GCHEMISTRY—The Registrar, The Unver- 
sity, Sheffield (July 9). . 

ENGLISH ELROTRIO’ COMEANY RESEARCH FELLOW ( 
engineering or applied selerce) IN AERONAVTICS—The 
University Court, The University, Glasgow (July 9). 
Fr Na IN GEOLOGY—The Registrar, The University, Nottingham 

y 9). 

LECTURER IN THE DEPARTMENT OF ELECTRONIO ENGINEERING, and 
a LECTURER IN THE DEPART-IENT OF ELECTRIC POWER ENGINEERING 
—The Registrar, The University, Liverpool Guly 9). 

LECTURER IN CHEMISTRY an ASSISTANT LECTURER IN PHYSICS; 
an ASSISTANT LECTURER IN BIOLOGY; and an ASSISTANT LECTURER 
IN GEOLOGY at the Royal Technical College of East Africa, Nairobi— 
The cosa poe Advisory Committee on Colonial Colleges, 1 Gordon 
Square, London, W.0.1 (Jul? 11). 

ASSISTANT ZOOLOGIST (with an honours degree in zoology cr 
specialized in entomology or ‘plant nematology) for work in connexion 
with the beet eelworm and related species of cyst-forming nematodes 
and will include a study cf population dynamics—The Secretary, 
School cf Agriculture, University of Cambridge (July 13). 

ASSISTANT LEOTURER (Grade III) or DEMONSTRATOR IN PHARMA- 
coLoGy—The Registrar, Th: University, Bristol 8 (July 15). 

LECTURER IN CHANICAL ENGINEERING, and a LECTURER IN 
Puysics at the University of Natal, South Africa—The Secretary, 
Association of Universities cf the British Commonwealth, 36 Gordon 
Square, London, W.C.1 (South Africa, July 15). 

. LECTURERS (2) (with an honours degree) IN PHysios at the Uni- 

versity of Malaya, Singapore--The Secretary, Inter-University Council 

for ee Education Overseas, 1 Gordon Square, London, W.C.1 
uly 15). ; 

RESEARCH OFFICER—PHYéICIST (with a university honours degree 





x Wednesday, June 29 


! 

' GEOLOGIOAL Soofery or LONDON (at Burlington House, Piccadilly, 

London, W.1), at 5 po nr M. H. P. Bost: “A Geophysical Study 

of the Granite Problem” : Mr. G. E. Thomas and Mr. T, M. Thomas: 

ae eee Rocks of the Fishguard-Strumble Head Area, Pem- 
rokeshire’’. 


. SOCIETY FOR ANALYTICAL CHEMISTRY, MICROCHEMISTRY GROUP 
slin the restaurant room of “The Feathers”, Tudor Street, London, 
£.C.4), at 6.30 p.m.—Discussion on “The Micro-determination of 
BNolecular Weight”. 


Thursday, June 30 


INSTITUTH OF PETROLEUM (in arrangement with the U.S. Co- 
ORDINATING RESEAROH CoUNcIL, at the Institution of Mechanical 
ngineers, 1 eS art London, §.W.1), at 3.30 and 5.30 p.m.—. 
Mr, M. K. McLeod, Mr. T. B. Rendel, Mr. B. S. MacPherson and Mr. 
W. J. Sweeney: “The Story of the Co-ordinating Research Council”, 


ROYAL SOCIETY (at Burlington House, Piccadilly, London, W.1) 
at 4.30 p.m.—Mr J. R. Clarke: “Influence of Numbers on Repro- 
duction and Survival in Two Experimental Vole Populations”; Mr. 
J. E. Morton. ‘The Functional Morphology of the British Ellobiidae”’. 


o — 
‘ APPOINTMENTS VACANT .. 


tg 


_APPLIOATIONS are invited for the following appointments on or 
before the dates mentioned : ” 

‘CHAIR OF MEDIOINE tenable at St. Bartholomew’s Hospital Medical 

pvollege—-The Academic Registrar, University of London, Senate 

House, London, W.C.1 (June 28). 

_~ ASSISTANT EXPERIMENTAL OFFICER or EXPERIMENTAL OFFICER 
(with a pass degree in chemistry or physics or equivalent qualification) 
at the Agricultural Research Council's Unit of Fanbryoloay at Bangor, 
to assist in serological investigations using radioactive isotopes—The 
Director, Unit of Embryology, University College of North Wales, 
Bangor (June 30%. 

ASSISTANT LECTURER (Taxonomist) IN THE DEPARTMENT OF 
BOTANY ; an ASSISTANT LECTURER IN SOIL SOMNOR; an ASSISTANT 
LECTURER (with special interests in the theory of solids or metals) 
IN THE DEPARTMENT OF APPLIED TIOS; an ASSISTANT 
LECTURER IN THE DEPARTMENT OF PURE MATHEMATICS; and an 
‘ASSISTANT LEOTURER IN THE DEPARTMENT OF AGRICULTURE (Animal 
ae ee University College of Wales, Aberystwyth 

une . 

To ASSISTANT (with an honours degree in physiology or biochemistry) 
-IN PHYSIOLOGY at St. Salvator’s Colleg oint Clerk to the University 
Court, College Gate, St. Andrews (June 30). : 

. Bioonmuasr (British nationality: with an honours degree in bio- 
chemistry or agricultural chem. s ‘/ and at least five years post- 
<raduate experience in biochemical work) IN THE VETERINARY 
RESEAROH DIVISION of the Ministry of Agriculture, Stormont, Belfast 
—The Secretary, Civil Service Commission, Stormont, Belfast (June 30). 
* BIOMETRICIAN (with either a first degree in mathematics wit 
subsequent appropriate training iu biology, or a degree in some branch 
of science with subsequent training im biometry and/or statisffcal 
and Seber mig nhe Memon IN THE DEPARTMENT OF AGRICULTURE—- 
The Registrar, King’s College, Newcastle-upon-Tyne Sharad 2 

RESEARCH FELLOW IN ASTRONOMY or ASTROPHYSICS—The Secre- 
tary, University College, Exeter (June 30). 

\*' RESEAROH OFFIOER IN CYTOLOGY, and a DEPARTMENTAL DEMON- 
“STRATOR IN CYTOLOGY~—~Prof. C. D. Darlington, Botany Department, 
The University, Oxford (June 30). 

SECOND ASSISTANT ANALYST (with a degree or A.R.1.C.)—The 

orough Analyst, Civic Centre, Southampton {June 30). 

‘ SENIOR BIOcHE MIST (with a first- or second-class honours science 
degree or A.R.I.C.) IN THE RESHAROH LABORATORY, RHEUMATISM 
"RESEARCH Untt—The Secretary, Bath Hospital Management Com- 
mittee, Manor Hospléal, Bath (June 30). 


‘ ZooLogist at the Dove Marine Laboratery—The Registrar, Kriss 4 


| College, Newcastle-upon-Tyne (June 30). 
ASSISTANT (with an honours degree im electrical engineering and 
peelerabhy with reseasg experience) IN THE DEPARTMENT OF ENGIN- 

9 G--The Secre , The University, Edinburgh (July 1). 
LECTURER IN THE DEPARTMENT OF PHYSICS, and an ASSISTANT 
LECTURER w THE DEPARTMENT OF ZOOLOGY—The Secretary, Bedford 
-polega (University of London), Regent's Park, London, N.W.1 (July 1). 
* ASSISTANT LECTURER (with aus cations in physical and inorganic 
mee ide IN CHEMISTRY—The Registrar, The Unversity, Hull 
y + 

ATANT LECTURER (preferably female) INeORGANIO CHEMISTRY = 
The Principal, Royal Hollowgy College, Englegeld Green, Surrey 

“@ 


(July 4). 
ASSISTANT, Grade B Cya a good honours degree in mathematics 
of a British university and pr@fesably with teaching experience) 


s” 


aduate in 
ecretary of 


in science with physics as a major subject, or equivalent qualifications, 


and some research experience in physics or physical meteorology) 
IN THE DIVISION OF METEOROLOGICAL Puysios, Commonwealth 
Scientific and Industrial Eesearch Organization, Aspendale (near 
Melbourne), Victoria, for research into turbulent transfer pie 
in the atmosphere with emphasis initially on the experimental study 
of interchange of energy between atmosphere and ocean, including 
observational work at sea-—The Chief Scientific Liaison cer, 
Australan Scientific Liaison. Office, Africa: House, Kingsway, LOùdon, 
W.C.2, quoting 470/73 (July 16). “ a . 

SENIOR RESEARCH FELLOW (with Ph.D. or equivalent qualification, 
and preferably with some experience in cement chemistry and/or 
X-ray crystallography), and a JUNIOR RESEARCH STUDENT, IN THE 
DEPARTMENT OF CHEMISTRY, to carry out fundamental research on 
the chemistry of cement and cement products—The Secretary, 
Marischal College, University of Aberdeen (July 16). 

SENIOR RESEARCH OFFICE? or RESEARCH OFFICER (with a univer- 
sity honours degree; with chemistry or chemical engineering #r 
metallurgy as a major subjest, and preferably with evidence of post- 
graduate experience and resr ability) IN THE DIVISION OF INDUS- 
TRIAL CHEMISTRY, Melbourne, to conduct research into problems 
associated with the processimz of a wide variety of Australian uranium 
ores—Chief Scientific Liaisen Officer, Australian Scientific Liaison 
Omics. ree House, Kingsway, London, W.C.2, quoting 590/555 

y ; 

CHAIR OF CHEMISTRY tenable at Royal Holloway College—The 
Academie Registrar, Univesity of London, Senate House, London, 
W.C.1 (July 20). ; 

ASSISTANT LHOTURER IN 400L0GY—The Registrar, The University, 
Reading (July 22). ; 

BOTANIST (preferably with an honours degree in agricultural botany 
and two years postgraduate experience, or at least a degree in agri- 
culture) IN THH BOTANIOAL DIVISION, Rubber Research Institute o 
Malaya, Kuala Lumpur, to take charge of field experiments and to 
assist with advisory work-—The Secretary, Advisory Committee for 
Rubber Research (Ceylon and Malaya), Imperial Institute, London, 

.W. uly 

RESEARCH OFFICER (with a university honours degree in science or 
agricultural science, research experience in pasture ecology and/or 
animal husbandry) IN THE LAND RESEARCH AND REGIONAL SURVEY 
SECTION, Commonwealth ScEntific and Indystrial Research Organiza- 
tion, Katherine, Northern Territory, to conduct studies on animal 
production based on the utiization of native pastures, supplemented 


» by the by-products of a tropical dry monsoonal farming syste 


ef Scientific Liaison Offfrer, Australan Scientific Liaison Offite, 
Africa House, Kingsway, Lendon, W.C 2, quoting 571/24 (July 30). 
SENIOR LECTURER IN AGRICULTURE —The Secret@ry, Wes of Scot- 
land Agricultural College, 6 Elythswood Square, Glasgow, GI uly 30). 
JouN Hort DIRECTOR oP BIOCHEMICAL R OH 1n 
Vincent's Tospital Schol of Medical Res (University of 


Melbourne)—-The Secretary, Association of Uneversities of the British 
Commonwealth, 36 Gordo Sguare, Longon, W.C.1 ( doe 20). 
DIRECTOR (with high sciegffic attaj nistrative ability 


and experience) OF THE IND INSTIT ¥ noE—The Re 

Indian Institute of Science, Bangalore 3, India (September 5). 
SENIOR LECTURERS wath a good honoura degrée or highef degreé 

in engineering and some Syperiemce in the gpplication of the sprin- 

ciples “of applied mechanic and stress analysis to Ly RATES 

mechanical structtges, and preferably wi¥m,jnd@stri erence) 

IN MEGMANIOAL ENGINEEMNG at the E OVON Ab, Gfponsiand, 
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3 pA e3). (Invergek, Midlothian : Institute of Seaweed Research, Technical Information Services in Europe -Re ort on the ; 
$35.) = [25 Meetin ng of Technical MAformation Officers, eld in the Departigent:¢’> ¥ 
Ministry of Education. Rerort af tog Poitng Party on Grgnts to Scientific and Indwirial Research, Lendon, from 27th September 
Traing. Culler » Sinden? Pp. 2 London: ’ H.M. Stationery 1st October, 1954. Pp. 6a° (Paris: rganization ‘for Europeat + 
ce w ) Si i £ [25 Economic Cooporanon, ‘London : iae M. ionery Office, 19559" [5i 
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eot Labour and National Service, Technical and Scientific Register (K), 


, 63. 8d. (London: Royal Society, 1055 ) [284 Bulletin No. 44: Cabbage Insects—How to Conbrol Them in the Homt: 
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@ No 
Abviraliae-The Secretary, Association of Universities of the British * Patroleum Information Bureau. U.K. Petroleum Industry Statiapg 
Owgvealth, 86 Gordon Square, London, W.C.1 (Australiay Relating to Consumption and Refinery Production, 1953 and ig 
e: 20). Pp. 8. (London: Petroleum Information Bureau, 1956.) 
SISTANT ERIMENTAL “OFFICERS or EXPERIMENTAL OFFICERS Journal of oe Chemical Engineering Society of the University E 
at least H.S.C. (science) or equivalent) at the Royal Aircraft Leeds. Vol. 1 , No. 1 (March $955). Pp. viti +39 +ix. (Leeds¢ 
ishment, Farnborough, Hants, to assist in development: of University, 1955.) 
optical instrumentation used in guided weapons trials-—-The Ministry o S 


26 King Street, London, $.Wl, quoting O-398/5A. e the Tech . Other Countries 
SSISTANT, Grade B, IN PHARMACEUTICAL CHEMISTRY at the Tech- 0 
nical College, Bragford—~The Director of Education, Town Hall, Co ee Sana Roview-of the Annual Report > Fob m pre K 


Bradford. 2 
3AOTERIOLOGIST (university trained and with practical laboratory Generol a Stationery peg in BB) ie ue ras 30 dollars: T Sw 


experience) to carry out laboratory work in connexion with the pro- frane  - A 
duction of veterinary sora and vaccines—The Bayer Biological Insti-  Umıted”States Department of the Interior: Fish and Wildlife A 
, , vice. Research Report 36: Noxious Marine Animals of the Central 
HXPERIMENTAL OFFICER or ASSISTANT EXPERIMENTAL OFFIOBE - Western Pacific Ocean. By Charles J. Fish aud Mary Curtis Cob 


(with H.S.C. or equivalent qualifications and preferably -with a know- - 
ledge of physical chemistry and/or chemical engineering experience), ` Seal Intinsintes-— 198i. at pies n ee ened BaO HW 
to assist in investigations in the physico-chemical properties of hi Statistical Digest 82: Propagation and apean, Ey» of Food Fishe 
explosives, and in the application of the results to the production of for the Calendar Yeats 1951-1952 By Lee M. Duncan and O Lloydl 
charges on plant scale--The Senior Recruitment Officer, Atomlo Meehean. Pp 114-36. 20 cents. Statistical Digest 33: Alaska Fishery; 
wee peas, 1 ia Establishment, Aldermaston, Berks, _ quoting , and Fur-Seal Industries 1962. By Seton H „Thom son. Pp. 1y +88. i 
cents. Circular sig a Salmon Hatchery—Producing o 
EXPERIMENTAL OFFIOER (preferably a a degree in chemical {> Maintain Commercial and Sport Fisheries. Pp, 8. 5 cents. Circula 
engineering, or at least Inter.B.Sc , or H.N.C. in chemical engineer-- 27: The Golden Eagle and Its Economic Status. By Lee W. Arnold 
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